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TYPICAL ELECTRO-SNAP INTERLOCKS 


Push to operate; 
returns automatically. 


Pull to operate; 


remains in operating 
position until reset for 
automatic return by 
next full-stroke push 
operation. 


MODEL C2-9 D.P.D.T. Elec. rat. 
ing: 15 amp. 125/250 V.A.C. 60 
cycle. Oper. force: 434 lbs. + 12 
oz, Amb. temp: —100* to + 275° 
F. Elec. & Mech. Life: 150,000 ops. 
Weight: 2 oz. approx. Dimensions: 
1-29/32" x 1331/32" x 9/16” 


MODEL C2-5 Solid shaft. S.P.D.T. 
lec. rating: 10 amps. @ 125/250 
V.A.C., 60 cycles. Oper. force: 2 
‘Ibs. + 12 oz. Amb. temp.: --100° 
to + 275° F. Elec. & Mech. life: 
150,000 ops. Weight: 2 oz. Di- 
mensions: 1-13/16" x 1%” x Vo" 


MODEL C2-10 same as C2-5, ex- 
cept has threaded shaft. 


MODEL C2-15—Subminiature inter- 
lock. S.P.D.T.; Elec. & Mech. Life 
and Rating: 150,000 ops. @ 2.5 
Amps., 125/250 V.A.C.; 100,000 
ops. @ 5 amps, 125/250 V.A.C. 
Dimensions: 1-13/16" x l'a" x 
9/16". Various colored buttons 
available 

(Also available in momentary con- 
tact, one-way impulse action.) 


MODEL C2-4 S.P.D.T. 2 ckts. Elec. 


rating: 125/250 V.A.C., 30 V.D.C 
—10 amps. 125 V.D.C., V2 amp 
250 V.D.C., V4 amp. Oper. force: 
2 Ibs. + 12 oz. Weight: 2 oz 


Dimensions: !-13/16" x 131/32" 


MODEL C2-14 T.P.D.T., 6 ckt. Pre- 
travel: 5/32" min. Overtravel: V4" 
approx. Mov. Diff. .028" + .007” 
Elec. rating: 15 amp. 125/250 V.- 
A.C.—15 amp. 30 V.D.C., res.-10 
amp. 30 V.D.C., ind. Life— 500,000 
ops. min. Dimensions: 2-5/16" x 
1-31/32" x 9/16" 


MODEL C2-7 Solid shaft. D.P.D.T. 
Pre-travel: 3/16” max. Elec. rat- 
ing: 10 amp. 125/250 V.A.C. 60 
cycle. Amb. temp.: —100° to 
275° F. Elec. & Mech. Life: 150,000 
ops. Dimensions: 2-3/32" x 17$" 
x 33/64” 


MODEL C2-6 same as C27, except 
has threaded shaft 


GANGED INTERLOCKS-—2 or more 
switches may be ganged for mul- 
tiple control with single actuation. 


how to cut 
control 
costs 


with no sacrifice in 
switch reliability! 


These proved-in-use interlock switches 
are now standard production items 
at ELECTRO-SNAP 


If costs are becoming an increasing problem 
in your switch and control program, the 
extensive line of Electro-Snap “standard” 
switches may point the way to a quick, ac- 
curate — and economical — answer! 


Designed and built to rigorous original 
specifications, Electro-Snap “specials-become- 
standards” are not only sound in theoretical 
approach. They are also operationally proven 
. . . in exacting applications 


In short, you eliminate all question of correct 
design, dependability and mechanical long- 
life — gain economy — when you specify a 
precision-engineered Electro-Snap "standard" 
for your application. 


Check Electro-Snap now. Send details of your 
particular requirements today for our recom- 
mendations and prompt, complete informa- 
tion. 


ELECTRO -SNAP 
SWITCH & MFG. CO. 


4246 W. Lake Street, Chicago 24, Illinois 


VA 6-3100 TWX #CG-1400 


Switches and controls are our business 
—our only business! 
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exhibited at the 1939 exposition in N. Y.? A spotcheck 


SIDELIGHTS 2 
WHY WE NEED TO KNOW.  Scarehead publicity and panic are no 
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ALBERT HAUPTLI publisher ® Russian scientific achievements are im 
pressive ind well publicized (see p. 24). But 


ELMER J. TANGERMAN edito is alwavs, anvthing hitting. the. headlines 
ROBERT W CARSON managi: becomes the target for political commentary. 
Ihe latest, from Yugoslavia, insists. that 
PAUL N ANDERSON associate editor nik] d 
ROBERT E ABBOTT associate editor Sputnik had to be Russi N pushed 
JOHN KOLB associate editor nt O bit vith gi 

NICHOLAS CHIRONIS associate editor 

RICHARD M KOFF associate editor 

HENRY E COOK, JR associate editor 

FORD R PARK associate edit 

ROBERT S PRENTISS associate edit 


ANNESTA R GARDNER associate editor ® Our editor's November expense account includ 
WILLIAM GILMAN associate editor i 
: xad pressing Santa Claus suit (his should raise howls in Accounting. ( 


portliest staff member wore the suit when posing (with 22 model toys 
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JOSEPH J KELLEHER assistant editor : y a 
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FRANKLIN D YEAPLE assistant editor 2 t A S -— ' N 
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DONALD G PICINICH ossistant editor dreamed up to cover the lost five pounds, but there was a citation for 
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HERBERT KEE assistant editor 

ALAN CORNERETTO assistant editor 

CHARLES J LYNCH assistant edit 


icceptable expense-account item could be 


md the call litorial dut 


X C 


9 Basic rescarch is half accident, half blind groping (p. 30). We remem 
FELIX GIORDANO Detroit ber the experience of a manufacturer when ball-burnishing a small batch 


SETH PAYNE Washington ot rivets Unfortunately the teel balls which were tumbled with thi 


JACK MEYER Los Angeles rivets were almost exactly the same size as the hole in the end of the 


rivet A third í e rivets came out with a ball neatly jammed into 

RICHARD E ROOMAN art director is 
( S o [ IT ial super 
È O HOAD ant ad diedu the hole In the true spirit of scientific inquiry, the plant superin 
ANGELA M GIACIN assistant tendent remarked, “Well, if we ever want to put balls in the ends of 


rivets, we'll know how 


NORMA J VAN NESS production 
LILLIAM M WITHAM assistant 


€ Our investigations into the New York World's Fan 


—Ó— — pening tably to the newspapers of the day. The yellowed (1939) } 
ROBERT BRUCKNER con ting editor : 

" familiar refrain—Mary Martin was at the Rainbow Room, ther 

Dorsey orchestra at the New Yorker, and theater and movie critics pleade 

DEXTER KEEZER director economics dept p 
GEORGE B BRYANT, JR Washington for more true-to-life themes, more meaningful political and sociai com 
RICHARD A LAWRENCE European correspondent mentarv. What was different? You could buv a new Pontiac for $758: 
DONALD MacDONALD Detroit 
WILLIAM G MELDRUM Cleveland 
MARGARET RALSTON San Francisco 
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ALLENPOINT will give 
you a bulldog grip at 
no premium in price! 


Allen’s scientific redesign of the cup diameter on set 
screws gives greatly increased resistance to with- 
drawal torque. You can count on Allenpoint Set 
Screws to stay tighter longer, under heavy strain and 
vibrations. This dependable premium performance 
of Allenpoints is yours to use without increasing the 


cost of manufacturing your products. 


Uniform Class 3A Threads ALLENPOINT's performc 


Allenpoints smooth, uniform threads prevent off-lead 
conditions like Fig. 1. With Allenpoints, you have full, 
even contact between the 

engaging flanks of the 

threaded members ( Fig. 2 
—and a tight friction lock 
over the entire length of 
the Allenpoint Set Screw 


Strong, clean, deep 
full wrenching leverage 


Sockets of Allenpoint Set Screws are 

cold forged to produce a deeper, 

smoother socket. No broach chips to 

interfere with proper seating of the 

key. This "pressur-forming preserves 

the long steel fibers throughout the 

length of the screw—stronger walls 

allow maximum tightening torque These actual-size, unretouched photographs show the 
cup pattern made by Allenpoints, serrated points, and 


NDALAN A.S.A. standard cup point set screws in a 3/4 steel 
— shaft. At each degree of tightening force, Allenpoints 
Allenpoint Set Screws have one make a full circle pattern, penetrating deeper fo: 
more full thread than serrated greater holding power 


point set screws. That means ae 
more holding power—especially — We'll be glad to send you more information and 
g 


One more full thread on ALLE 


important when youre using samples of Allenpoint Set Screws and other Allen 
short lengths. Socket Screw products 


Stocked and so by leadina industrial distributors 
Al à i MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 
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Handles for the gold-plated (left) and standard "Heavy" (center) 
"Regular" 


bronze special-shape seamless tube, .4525” O.D., .371” LD 


Á 


Gillette safety razors are made from Anaconda leaded commercial 


model (right) is of commercial bronze .395” O.D., .324” 1.D 


Gillette shaves costs with Anaconda special-shape tubes 


The problem: The Gillette Safety Razor Company, Boston, 
Mass., formerly used drawn shells for the handles of its famous 
line of razors. Press-fit assembly of components called for 
very close tolerances and suppliers of the drawn shell had 
difficulty in controlling the dimensions to the accuracy required 
Rejects and production delays were becoming a costly problem 
to Gillette, and there was also excessive waste of material 
in trimming the shells after the knurling, grooving and 
rolling operations. 
The solution: American Brass Company representatives sug- 
gested the use of special- shape (fluted) tubes to meet the 
tolerances required—in alloys suitable for the machining opera- 
tions. Gillette tried the idea and now uses Anaconda special- 
shape tubes for handles of three models 

Long lengths of the tube are fed into high-speed, multiple- 
spindle machines which automatically convert the tube to 
razor handles ready for the plating room. Production is 
greatly increased, rejects and waste material are reduced to 
a minimum, and the uniformity of the handles simplifies 
assembly. Most important of all to the Gillette Safety Razor 
Company is the improved quality of the finished product. 


Save Material and Production Costs: | 
tubes—of copper, copper alloys or aluminum—in standard 


'cial-shape seamless 


lengths, or cut to specified lengths, can save several steps in 
arriving at a finished product Ihe American Brass € ompany's 
French Small Tube Division are specialists in producing 
smail tubes (up to 4,“ O.D.) of special design and, in addition 
to maintaining a wide range of stock dies, are ready to 
cooperate fully in the development of new shapes to meet 
specific requirements 

For Action: Contact our nearest District Sales Office or send 
a sample, drawing or description, estimated quantity, kind of 
metal required and other pertinent data to: The American Brass 
Company, French Small Tube Division, Waterbury 20, Conn 


SPECIAL-SHAPE TUBES 


Made by The American Brass Company 


SPECIAL-SHAPE TUBES IN LONG LENGTHS OR CUT UP— 
IN GOPPER, BRASS, BRONZE, NICKEL SILVER, ALUMINUM 
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286 million major appliances 


. will be shipped to market in the next 10 years, 
Hotpoint Co. predicts in its latest annual forecast 
But the sales curve won't be moving up for every 
type. Hotpoint expects free-standing ranges to de 


Ship 
also expected to decline; 


cline as popularity of built-in units grows 


ments of water heaters at 
the 
and 


in dishwashers, dis- 


he 


while ell be a big boom 


posers, combination washer-dryers chart 


tells the 


ton 


For instrument dials, emergency 


faces, 
1 new luminous paint that promises to 
than radium paints 


the 
Hydro en 3 l i nade in a 


lighting and 


watch ind other 


ther 


indicating 


longer ind be a 


It’s 


10 time 
lot softer 


tritium 


based on man-made isotope, 


iriety of 


colors and is expected ompctitive with radium 


DEVELOPMENTS 
WATCH... 


TO 


Maior appliances Units shipped from factory 


1957 
Cabinet ranges 920,000 
420,000 
,320,000 
890,000 
,750,000 
790,000 
360,000 
500,000 
165,000 


Custom ovens 
Refrigerators 
Freezers 

Air conditioners 

W ater heaters 
Dishwashers 
Disposers 

Comb. washer-dryers 


lights . . . 


in price. It’s now 


| awaiting 


AEC certifi 
few months 
luct h 


produc l 


c on the market within a 


pany which developed this 


that it iled until the 
information 


ng at that tim 


Lower-cost high-temperature ceramics 


techniques being de 


ire promised by new 
veloped it Georgia Institute of Technology's Engi 
According to 


bonded fused silica cet 


neering Experiment Station l'ech's 
ceramic-researcl 


for 


undercut 


UMCS 


rocket nos ind refractory linings 
th rice of rival 


I 
I he 


thermal 


can 


materials now on the 
materials 


that will stan 


market produ ed 


continuou shock 


l| «o1 


tures abo 00 F, and somi 


condition 


1500 to S000 


ermal 


in the 


Direct conversion of heat into electricity . . . 


[hat's th« 
it General Elec 
exploring possibilities ot 

\lready, avs GE's 
experimental converter 
of th« 


pe WCI 


30 Ol 


ot 


ind prediction, of researchers 


with an efficiency more 
hope, 
thermionic’ 
Dr. Volney C 


have changed 
dire ( th 


tri now 
Conversion 
Wilson, 
than § 
tri 


\ good many 


more ipplied heat. energ 


into. ele 


laboratories are today working on 
this conversion problem, and exploring possibilities 
ot 


well as 


semiconductors and new electronic de 


ices 
No. 25, 
They agree that commercial application of 
the 
tuture 


as 
the older thermocouple te hniques 
p. 7 
heat 


electronic 


device 5 as 
the 
all this interest in the problem shows it’s important 


conversion in such proposed 


refrigerator’ is well in But 


and promising—one. 
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Electrons from white-hot electrode traverse ionized gas 
to collect "cold" on 


electrical circuit, as shown in this schematic GE diagram 


on electrode and travel 


into an 


5 





| READER 
American... TO EDITOR 


continued DEVELOPMENTS 
TO WATCH... Don't Judge by Photos 


a a 


Next year's "wonder metal". . . 
heniut It's schedul for intensive res h and promotion 
trical, electroni ind atomic us l' her 
But Chase Brass & Copper is now ready, whik 
to deliver it on a “commercial” though limited 
month next vea 

rity powder to $11 

ind it doesn’t sound like quantit 


lable, and the production rat 


| ] 
l imilar to man 


osion resistance particularh to hvdrochloric acid | desig | vcloped ibroad 


' point. It resists oxidation, even in powdered form 


[4] 
i 


As J. Hl. Port 


is ductile in the 
s greater than for anv other 


hin 


Mousetrap Snaps When 
Phone Rings 


In thermocoupk ind other electrical 
| 


n ittention 
JOHN Ki RMLER 
Philadelphia, Penna 


Wants More Plays 
l'o the Editor 


( ) 


Tiny solid-propellant cylinder can give gyroscope ; E I l'REESI 
the start it needs. Note how propellant fits in rotor NorthGranby, Conn, 
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PUTTING THE DIFFERENCE IN DIFFERENTIALS 


Cyr’ PAK 


to speed production and cut rejects 


at Canadian Acme Screw & Gear, Ltd. 


CYPAK* static controls do the thinking on Canadian Acme 
Screw & Gear's new 15-station transfer machine, producer of 
differential cases for automobiles . . . choose each operation 

in the sequence . . . signal the component stations to perform at 
the correct instant . . . provide maximum continuous operation 
with less down time, fewer rejects. 

Because Cypak is completely automatic . . . has no moving parts 
to wear or jam, it can perform the most complicated functions 
faster, with no mistakes. And you can count on Cypak to give 
you 15 times longer operating life than conventional relay controls. 
Ask your Westinghouse sales engineer for detailed information 
about the ways Cypak can benefit you. Or write 

Westinghouse Hlectric Corporation, Box 868, 

3 Gateway Center, Pittsburgh 30, Pennsylvania. 

*Trade-Mark 


you CAN BE SURE ...iF iTS 


AS 


Westinghouse QW; 
e 


* 
Cs 
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DESIGNERS FOR INDUSTRY is a name 
which very aptly describes the work 
of President Charles Standish's 
elect lb seme eth MCR eae elle 
this twenty-two year old engineering 
firm of 300 people are more than 
' 1,200 successfully completed design 
projects—for such companies as 
General Electric, Westinghouse, RCA, 
International Business Machines, 

and many others. Behind Mr, Standish 
is a symbolic sketch of Project 
Vanguard, the upcoming space 
satellite for which DFI has developed 
a radically new Program Timer. 








Q Companies come to us when they think our wide experience can provide original solutions to 
product design and development problems. In turn, we go to manufacturers’ catalogs for the 
specific help we need in selecting the best materials and components to incorporate 


in our design recommendations to DFI clients. 


“It is important, however, for manufacturers to realize how big and bothersome a problem the 
securing, filing, and maintenance of catalogs can be—and how much they do to eliminate 

this problem when they pre-file their catalogs in Sweet's. It is encouraging to note the increasing 
number of manufacturers who, by making their catalogs available to us in these 

convenient, instantly accessible collections, are making it easier for us to find out what we 


need to know about their products. e 


Charles J. Standish. President 
Designers for Industry. Ine. 


Cleveland. Ohio 


solving a major Engineering problem 


Industry's engineers continually confirm the fact to catalogs pre filed in their Sweet's Files—ar 

that pre-filed catalogs make it as easy as possible foi of these users reported that such referer 

them to find out what they want to know about prod helped them find wanted products. 

ucts they need. As a result. they use these catalogs Instantly accessible, convenient, time-sa 

more often than any other source of specifving and to-date—pre-filed catalogs are their own best 

buving information. to the rising tide of demand. among engineet 
In a recent survey among more than 2.000 desien where. for the continuing growth of this 


and plant engineers, for example, 93‘ had referred solution to the "catalog problem." 


SWEET'S CATALOG SERVICE 
Division — F. W. Dodge Corporation 
119 West 40th Street, N 


ATLANTA 3 » 


LOS ANGELES 17 





What is an Alloy S 


Here is an easy definition to remem- 
ber: An alloy steel is a grade of steel 
in which one or more alloying ele- 
ments have been blended to give it 
special properties that cannot be 
obtained in carbon steel. 

Or, here is the metallurgical defi- 
nition: An alloy steel is one in which 
the maximum specified content of 
alloying elements exceeds one or 
more of the following limits 


Manganese, 1.65 pct; Silicon, 0.60 
pct; Copper 0.60 pet 


or in which a definite range or a 
definite minimum quantity of any 
of the following elements is specified 
or required within the limits of the 
recognized commercial field of alloy 
steels: aluminum, boron, chromium 
up to 3.99 pct, cobalt, columbium, 
molybdenum, nickel, titanium, tung- 
sten, vanadium, zirconium, or any 
other element added to obtain a 
desired alloying effect 

As a rule, alloy steel is more dif- 
ficult to make than carbon steel 
There are more elements to be kept 
within specified ranges and, in gen 
eral, the ranges of the alloying 
elements are comparatively narrow ; 
hence the mathematical chances for 
producing off-heats are correspond 
ingly increased. Moreover, most al- 
loy steels require special reheating 
and cooling to prevent such imper- 
fections as flaking and cracking. 

Surface imperfections must be 
removed from the billets by scarf- 


idvertisements dealin 
l'hough much of the informa 
t will be of interest to many 
f! br ad ex pe rience wn may 


lamentals from time to time. 


steel? 


More 


testing and 


ing, chipping, or grinding. 


exacting methods of 
inspection are necessary to insure 


uniformity. 


WHERE DOES IT PAY TO USE 
ALLOY STEEL? 


Generally speaking, it is advisa- 


ble to use allov steel when more 


strength, ductilitv, and toughness 
are required than can be obtained 
in carbon steel in the section under 


\lloy grades should 


also be used where specific properties 


consideration 


such as corrosion-resistance, heat- 
resistance, and special low-tempera- 
ture impact values are needed. 

In some cases it requires consid- 
erable study to determine when and 
how to use a particular alloy steel 
Where 


there is any problem or doubt con- 


to advantage in a product 
cerning its use, Bethlehem metal- 
lurgists will gladly give impartial 
advice on analysis, heat-treatment, 
machinability, and expected results. 

In addition to manufacturing all 
\ISI standard alloy steels, this com- 
pany produces other than standard 
analysis steels and the full range of 


carbon grades 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA 


BETHLEHEM STEEL 
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American "- "s ... Washington 


DEVELOPMENTS 
TO WATCH 


eee 
ine 


Translation of Russian technical journals . . . 


How to keep tabs on your technical information . . . 
T ! Nat ) ę ! | n S 1 format í 


Less control on defense spending . . . 


| 
\\ 
ral 
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A hard, bright tin finish . 


nooth. but brittle, í 
idding a 


> 
itic} 
British 


not 
little wood tar 
lin Research 


it casy to remove 


in be obtained 


to the 
Institute 


fingermarks 


plating 
re ports. 


finish makes and 


other blemishes, and provides a good surface for sol 


dering. Application studies are still under wav, but 


Aluminum parts that stand 930 F 


for long periods without losing 
new S.A.P 


erman reseal 


strength can be 
luced by sintered aluminum powder 
turn 
strength 
it-treated Al-Cu 
d metal can not 


ngth at higher 


hers Sa I hev'rc 


that have à room temper itur 
to that of he 


ind bi Lus thre 


equal 
powder 
it | none of it 


New kind of sprayer 


ther materials, des 
\msterdam, H 


in place of air 


N. V 


uses hydro 


Ì ind ened by 


Menendus al 
irbon vapor 
ud to yperate 
electrical heater 


lentified 


ollard 
has no moving parts, is 
hout An 


hydrocarbon (not 
heated 


ind wit 
the 
ind an electrically 


1015€ le ssly 


WCal. 
\ Iporize 5 


rubber pipe 


Russian auto engineers use plastics 


and they too 
But if the 
exhibit 


of th s we do 
ire experimenting 
left 
won 
not, however, 


molding tech 


thing 
with plastic tops 
Mo 
parts 
reflection of 
I hough 


for many same 


part ot a recent 


OW 
| ( 


grouping it 
inv indi used. 
| his docs 


naadequ ite 


far fewer plastic are 


seem to be a 


niques steering 


e 
A 


Typical of plastic parts now used in Russian cars are at left. 


12 


ae 


! DEVELOPMENTS 
TO WATCH 


the 
about 8 parts by 


Institute savs work to date shows 
For the 


of wood tar are used for each 100 parts of 


the proce 


practical plating solution, 
ght) 


stannous sulfate, < 


wei 
ind a small amount of octyl alcohol 
is added to help disperse the tat Complet: formula 


on reque st.) 


temperatures." Parts can lx machined and finished 


like ordinary aluminum, but welding requires special 
the 
material's properties 
Force 


hnique 


structure r 
Either an 
out th 
hould 


precautions (melting would destroy 
sponsible for the 
system, which 
cold-welding" t 


sults. 


ibutment welding 
melted metal, or a 


be used for best re 


$ 


itomizer. A separate pipé 
Advantage of the hydro 
24 times as heavy as air, it 


conveys it the Carries 
the material being sprayed 
ght 

is said to convey more kinetic energy per unit of vol 
of the 


absorb thinning 


irbon lies in its wel 


ume, ind 


that it will not 


increasing the capacity sprayer) 


agents 


whee Is 
Quire 


de Sign 


are simple in design, other parts would r« 
flow 
and knobs in 
stvling 


information on Russian 


close control of material and good dk 


note unit, upper left, center 


‘here is amount of in the form of 


grids 


a surprising 
| or mor 


11] 


ind fins too 


ee Nov. ll, p 


| and Dec. 9, p. 7 


At right is experimental, plastic, Moskvich car top. 
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about Hyeacow’ | NON-Skid” neoprene reels 
Gaskets of HYPALON : help dye slippery 


synthetic fabrics 


after two years' use 


For two years, a large chemical firm has 
used gaskets of HvPALON in its ozone 
generators. Despite constant exposure 
to 2% ozone, not one gasket failed be 


cause of ozone cracking 


[he ozonator is a steel shell packed 
with glass tubes. As dry oxygen passes 
through the tubes, it is converted to 
ozone by high-voltage electrical dis 
charge. Each end of the shell is closed 
by a dished head sealed with a gasket 
of HYPALON 


Plastic gaskets too rigid 


Plastic gaskets, which were formerly 
used in the generators, were unaffected 
by ozone, but took a permanent set under 
flange pressure. When a head was re 
moved for routine maintenance the 
plastic gasket was too distorted to put 
back. Gaskets of HYPALON are reused 


HvPALON offers many additional ad 
vantages compared to other types of rub 
ber. It resists strong oxidizing acids; can 
operate at temperatures from 250° EF 
to 350° F.; resists weather and sun 
light. This Du Pont synthetic rubber can 
also be compounded in an unlimited ! Fluted neoprene bars show little wear after four years in dye machine. Dye batt 
range of stable colors. HYPALON offers alkaline, oxidizing or reducing. Temperature is 200° F 
extra long life and lower operating costs 
in jobs where conditions are severe. Mail 
coupon for full information 


Mill uses neoprene to get needed traction 


for hauling fabric through dye bath 
, ; Chatham Manufacturing Co., of Elkin Chemical resistance important 


N. C., used neoprene to solve an unusual Bars covered with natural r 
problem in dyeing synthetic fibers. Long have solved the traction prol 
loops of the fabrics are dyed in stainless prene was chosen for its exce 
steel piece dyeing machines. Loops, often resistance. In dyeing vario 
100’ long, are pulled through the dye bath dye bath may be acid or alk 
by means of a reel. The slow rotation of or reducing. Each dy 

the reel assures even dyeing over the full 1-5 hours at 200^ E 

length of the goods operate 24 hours à day 

just couldn't stand this tre 
Superintendent of Dyeing 


reports that neoprene ha 


Ihe progress of the fabric depends en 
tirely on friction between reel and loop 


When several types of metal reels failed to 


service for four ye 


produce enough friction to pull the smooth 
synthetic fabrics through the bath, Chatham Neoprene's resistat 


designed special fluted neoprene bars for ind abrasion meat 


Gaskets made of HYPALON seal each end of 
this ozonator they show no deterioration 
after two years i! ervice 

the reels. They provided adequate traction economy in ma 
HYPALON is a registered tradem ) and ended the problem of slippage and coupon below for 
E. I. du Pont de Nemours & Co. (In uneven dyeing prene can work fot 


ELASTOMERS IN ACTION uveacon’. NeopRENE 


! 
| | am particularly interested in 


Please add my name to the ma 
the ELASTOMERS NOTEBOOK 


REG u Ss pat OFF 


Better Things for Better Living E. |. du Pont de Nemours & Co. (1t 
... through Chemistry Elastomer Chemicals Dept. PE-12 
Wilmington 98, Delaware 
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what's happening in SCIENCE 


$ ting plast t climinate 


What makes plastics — “wutins plats fo climinate “atom briefs 


crack and craze? ing restores clar Are nuclear merchant ships cconomi 


ind Iu 
the materi | luran ind high peed,” 


? Only in situations justi 


TCT 


restore 


tate r. Walter H. Zinn 


pristine st 


NBS is continuing the stud unm encral Nuclear Engineer 
onsultant to the AEC. Even tak 


crack size of different plastics under vc an optimistic view, Dr. Zinn 
[ out that the nuclear part of 


ing now at determining the minimum 


irving conditions; and, eventually, a 
finding a treatment to prevent crazing 


or provid complete restoration 


Obsolescence of fission 
. . blem t—th AE 
Radiation makes eal 


them bounce 


New rubber-like materials are being 
I 


n irradiation ot polyvinyl 


NBS found fl 


plants ai 


Atom grease: 


Strongest cobalt 60 source thus far 


TRANSMITTER m sample irradiated 


PULSE ( nian 


t th AE 


impl 


AMPLITUDE 


pr ition too 


n 


Biggest cobalt source to mo in 

tle shipment was 15 curie a 
of cobalt pellets bound for 

» Research & Engine ng Con 

pany laborator it Linden, N. J 

Giant among Sputnik-trackers is this high-powered, long-range radar unit built by While specific activity of these pellet 

MIT's Lincoln Laboratory. Reflector is 84 ft dia; tower, 90 ft high. Even the klystror ource mention 

1! ft long. As photodiagram at right indicates, tracking 

> Nov 18, p. 15 


tubes are king-sized. They're 


is done by putting the Doppler (echo) effect to work (see 
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NOW! Have Reliable Lubrication 
om at Minimum Cost = 


Models LF and RF 
Capacities 55-170 g.p.h. at 1800r.p.m. 


Designed for flange mounting with- ALTERNATE 
out shaft seal; with choice of internal SHAFT DRIVE 


or external porting. Model RF has E 
automatic reversing feature which NDS 
permits driving the pump in either For All 
direction... without changing direc- Model 
tion of flow or port positions odels 


Models LFD and RFD 

Capacities 60-180 g.p.h. at 1800 r.p.m. 
Designed for non-directional service; for 
flange mounting with internal porting 
Variations for external porting and/or 
shaft seal are shown below. Model RFD 
has the automatic reversing feature 
which permits driving the pump in either 
direction... without changing direction of 
flow or port positions 


MODIFICATION "A" 


Tuthill "Cartridge-Type" Pumps Solve This Problem 
for Plant Maintenance...and 


Original Equipment Manvfacturing 


Durable —Reliable—and Available from Stock! 


1. The demand for minimum cost lubrication 
pumps without sacrifice in performance, durability 
and reliability is ideally satisfied by the TUTHILL 
series of Models LF, RF, LFD and RFD cartridge- 
type pumps. 


2. TUTHILL "cartridge" pumps get their reputa- 
tion as cost-savers from their special design for 
original equipment use, their durable construction, 
their reliability...and the fact that they are avail- 
able from stock. Note their compact size as shown 
in the photos above. Consider how all waste space 
has been eliminated for more adaptability. Think 
how they can be easily applied to your own re- 
quirements...in your plant...orin your equipment 
manufacturing plans. 


3. These variables are available: 
a. Pumps with...or without...automatic re- 
versing performance 


b. Pumps with...or without...a shaft seal 
c. Pumps with internal...or external...porting 


d. Pumps with variations of both internal and 
external porting 


4. TUTHILL Catalog Section 108 contains line 
drawings showing each model in detail, shaft ro- 
tation and porting arrangements and other vital 
statistics to help you select the RIGHT model. Fill 
out the attached coupon—or write. 


TUTHILL PUMP COMPANY 

963 E. 95th Street, Chicago 19, Illinois 

Gentlemen: 
Please send me Catalog Section #108 
Please send the complete catalog on the Tuthill line 
Have your representative call 

NAME__ TITLE. 


COMPANY 





ADDRESS. |. & 





CITY. LONE. STATE. 


Tuthill Manufactures a Complete Line of T U THI L L P i" Di P C ie M PA N d 


Positive Displacement Rotary Pumps in 
Capacities from 1 to 200 GPM, for Pres- 
sures to 600 PSI, Speeds to 3600 RPM. 
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963 East 95th Street, Chicago 19, Illinois PUMPS FOR 


Canadian Affiliate 
E Mact e» & Tool Company, Ltd., Ingersoll, Ontario, Canada YOUR PURPOSE 
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auum COATINGS for METALS 


rode Mork 


Metallic. 


PEINTURE 900900 90990801 OTAOTA UUAN 


Protective 


AULAE PILAE RONNA 


Plastisol gives metal products flexible armor 
against wear, corrosion 


Chrome-like finishes 
produced at new low cost 


For the first time, bright chrome-like 
finishes become economically practi- 
cal for low cost zinc plated products 
such as electrical conduit and boxes, 
toy wheel goods, rough hardware 
and others. Economical chromate 
treating with newly developed Uni- 
chrome Dips is now being used to 
increase shelf life and sales appeal of 
even the most competitively priced 
products. 

The new Unichrome Clear Dips 
operate at extreme dilutions. Make- 


up costs are low. So are operating 
costs, even where dragout of solution 
during production is a factor. Costs 
for dip compound range between 30¢ 
and 60e per 1000 sq. ft. of surface 
treated. 

A unique feature of these Dips is 
their stability, which saves through 
long "mileage" from the solutions, 
and consistent results. 

Write Metal & Thermit for recom- 
mendation on your specific application. 
Virtually any requirement in chromate 
finishing can be met from the wide line 
of Unichrome Dip Compounds. 


Unichrome is a trademark of Metal & Thermit Corp 


METAL & THERMIT 


CORPORATION 


General Offices: Rahway, New Jersey 
Pittsburgh * Atlanta * Detroit 
East Chicago * Los Angeles 
In Canada: Metal & Thermit—United Chromium 
of Canada, Limited, Rexdale, Ont 


(Left) An example of the large work that can be protected, these metal cones for storage tanks are 


being sprayed by General Coating Co., Woodbridge, N.J., 


with ''Super 5300"' Plastisol for protection against 


abrasion and corrosion. (Right) Lined with Unichrome Plastisol, over 6000 of these centrifugal cleaners 


manufactured by Bauer Bros., 


Even ordinary metals protected with 
a coating of Unichrome Plastisol gain 
phenomenal ability to stand up in 
severe service. Engineers are finding 
in plastisols the means to improve 
product life, solve problems of wear 
and corrosion. 


HEAVY DUTY MATERIALS 
Sprayable Unichrome “Super 5300” 
Plastisol provides films up to 60 mils 
thick per coat. Unichrome “Series 
4000” Plastisols form dipped coatings 
up to %-inch thick. 

Unlike plastic sheet materials, 
plastisols conform to irregular shapes 
without air pockets or seams. The 
vinyl coating they form resists 
chemical solutions, fumes, moisture 
and other corrosives. Its pore-free 
thickness blocks permeation. 

A Unichrome primer-plastisol sys- 
tem sticks tight, averaging a bond 
strength of 50 to 100 pounds per inch. 
It affords good flexibility to absorb 
mechanical abuse, resist abrasion to 
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Springfield, Ohio, are now defying wear and corrosion in paper mills. 


a remarkable degree. 


SOME CASE HISTORIES 
Liquid cyclones for removing dirt 
from pulp stock are subjected to ab- 
rasive, corrosive action of the stock. 
When made of stainless steel, bronze 
and chromium plated steel, they 
wore excessively. Lined with plasti- 
sol 4 years ago, these units have far 
exceeded life-expectancy of other 
materials. 

Plastisol coated ducts exhausting 
strong acid fumes show no signs of 
deterioration after 4 years service. 

Lining sand-blast barrels with 
Unichrome Plastisol increased barrel 
life twelve times for one user. 

After six months use, plastisol 
coated agitators for chemical mixers 
show absolutely no wear. Rubber 
coatings, used previously, started to 
fail after only one month. 

Write for detailed bulletins on 
Unichrome Plastisols or the name of 
the nearest applicator. 
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. World's Fair 
FLASHBACK 


NEW YORK—“A loo 

ture vas the themi 

World lair in New 

the very latest in products, engine 
ing ideas and concepts were mobilize 
for a panorama of bold and imagin 
tive predictions. How C 

been the products shown 

for the first time, and how 


astonishing predictions of th 
look today? 

Product d 
talking about 
transmission nvlon 
matic production line 
looking into the world of 
1970 and predicting that steamship 
would be driven acro the Atlantic 
by omic energy; that we would bx 
using television telephone lectronk 
cooking, and harnessing th 


1 a 
energy to power machini inc I mming graded 


for the home an NEW YORK—Visitors to the Fair’s 
wspapers in | ^ report Chrysler Building couldn't miss 
that uranium bombarded witl the “interplanetary rocket" set 
trons released atomic energy oT up in the main foyer. This dream 
amounts and hinted of horre Ul device, built by the American 
tom bombs in the future Rocket Society, was chosen for ex- 
At the Fair. closed-circuit televisio hibition from three rockets that 
had been launched prior to 1939 
because it most nearly resembled 
the public's conception of such a 
vehicle. 
network television will be devel yped Another of these three rockets, 
soon." On opening day some 1000 launched in 1933, achieved an 
VICWeI iw the first television new altitude of 250 ft and, though 
cast on screens that measured 9 by flight was terminated when its 
12 inches. About 100 to 200 receiver oxygen tank exploded, society 
members termed the trial run a 
General Motors "Futurama," a big — as 250 ft before fi 
. From such bare beginnings as Other disnl 
displayed at the Fair the science — a 
of astronautics has evolved in General Ek 
less than two decades (see Prod- Johns-Manville, 
in some of the 1940 models. Since uct Engineering, Dec. 9, ‘57, p. industry giants had 
then, the Detroit Transmission Div. 109). Greater automation 


was demonstrated. After the succe 
ful relay of signals from New Yorl 


to Schenectadv. engineer said that 


were reported active that day 
attraction, focussed its attention on 


practical themes—Hydramatic trans 
mission, for example, which appeared 
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that n ) | to bearings, re too num 
tant point ectl ^ | mention 
Should there be another Fat 
in the near future, indications are 
that an equally far-reaching range ot 
futuristic products would b hown 
limken Roller Bearing and National 
Cash Register, both Fair exhibitor 


te exampl of what the would 
probably be showing today. In 1939 
| long limken was talking in terms of 3 
hollow million-lb capacity for roll-neck bear 
netalh | ibout in. im dia ings and accuracy to within a hundred 
hese mat med imultancousl thousandth of an inch. Todav they 
ri ! f thousands of cross re making. roll-neck. bearings. with 
uuntry telephone conversation to more than three times that capacity 
ether with hundreds of ‘TV program ind precision bearings many time 
Beyond the prospect of improved more accurate. National Cash Regi 
transmission with the long-distance ters 1939 displa: contained no elec 
vaveguide is the possibility of learn tronic business machines or electron 
beach ing how to use tiny wavelengths on data-processing systems that today 
batter the order « millimeter. Should would comprise an important part 
this become possible, the waveguid of a comparable NCR exhibit. Also 
of the future may be no thicker than the concept of integrated data pro 
| fountain. pen and still carry ten cessing, in which various busine 
of thousands of telephone message nachines are linked together by 
Shown for the first time it the common language to provide 
Flushing Meadows extravaganza was greater degree of ofhcc automation 
lass fiber, which, through the years, was not illustrated at the World 
has developed tremendously in market lau In contrast, a similar di pla 
glass fiber today would inevitably include, in 
ind. tapered iddition to electronic machines and 
ig Chance ystem levices as a punched 
ontrol trim I í r that can be linked with 
awded mı ( gister iccounting machine 


peed by 30 nd adding machines t 


O preserve ¢ 
| i | — aiai 

ial data for subsequent automati 
ing ither b cl 


romechani il ict 


TV cameras, 
then and now... 


Nation's first tele-newscast wa 

over closed circuit by camera at left 

in 1939. The RCA-developed unit 

heralded today's multibillion-dollar 
dustry when it was used in World's 

Fair opening ceremony. Highly 

simplified black-and-white studio 
imera shown at right is the new 


est desi endant 
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Vive la Porte! . . . 


PARIS—French ingenuity is solving 
probk ms of noise, dust, heat-control 
ind trafic behind flexible doors. And 
in such different places as hospitals 


factories, laboratories, mines, and ter 


nid il 


\n 


opencd b 
tact switche 
to powet failure 


ind maintenance ts. Flexible 


in be installed inexpensiveh 
have few maintenance problem 


lransparent closure right 


1 


popular in France and much 
rope com in ditteret 
transparen ome hin 

SCC through 

the other side onl 

ire soundproof, resi 

ind acid and swing 


impact easily—tension 


Big Future Seen for Midget Jets 


NEW YORK—\ 
the realm 


hild | neu 
Speaking before th 
Xf Mechanical Eng 
small turbi 
thrust range 


ind commnicrclal 
fore impracti il to produ 
two-ton jet powerplant 
Small turbojets nov 
test facilitic it Fairchil 
million development 
plant at Deer 


mediate thi l 
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Smaller Transistors 
—Smaller Missiles 


Micro-miniaturi 
Arm) 
to SIZE, 


or the 


WASHINGTON 


+ 


zation enabling scientists to 


which means 
electronic memori 


guided missiles and aircraft 

l'he technique uses printed circuits 
) cut transistor size (see photo right 
wide and 1/100-in 
of these printed cit 
can fit into l P 


uited to 


about 1 /20-in 
2 uits 
rocess appi ITS 
ideall iutomation and 
rapid 


cision mass production of 
transistor 


svstems at low cost. Reli 


ind resistance to 


ibr uon should be 
In addition, the 
1 wholh 


issemblies 


shock and 
increased. 
technique open 


new front in terms of small 
of circuits for civilian use 
Costwise, the microminiaturized com 


ponents ire expected to be competi 
tive with tubes 
Though still in the 


ind under 


research stage 


government patent, the 


new development is not classified 
ivailable to 


Proce S 


Instead it’s being made 
industrv to devis ipplic itions 


was invented by Dr. J. W 


James R. Nall, of Army's Dia 


mond Ordnance Fuze Laboratory here 
Research in this field started 


development of  photolithographi 


and 
with 
making 


this latest 
making transistors an 


fabrication techniques fo 


transistors. This led to 
break-through, 
integral part of printed circuits 
method starts 


Fhe new transistor 


with a tiny wafer of the metal ger 


manium Photo-sensitive film pro 
vides precise positioning marks on a 
ceramic plate for the pinpoint elec 
trodes of thi 


trodes are formed by vapor deposit 


transistor Lhe ele 


The inventors sav the most inter 


esting aspect of photolithographic 


techniques as applied to transistor 


fabrication is the ability to 


the leads bi 


print 


evaporation and deposi 


PRODUCT 


this 


coat of resist 1S placed over the fin- 


tion of aluminum. In process a 
ished transistor and exposed to leave 
areas directly over the 


Sometimes 


free only the 
emitter and base contacts 
in additional layer of gold is electro 
lytically deposited in these areas to 
insure good contact 

soldered to 


[he transistor is then 


1 thin base plate and inserted into 


| ceramic printed board. Gaps be- 


tween the board and the die are 
filled 


fastens the 


with insulating cement which 


transistor to the board 
Crude masking makes it possible to 
vacuum-deposit iluminum leads, 
which connect the printed Wiring on 
with the 
[he 


tivity of a 0.0006-inch wire 


the board contacts on the 


pedestal leads have a conduc 


Electronic gear 

goes for spin... 

in giant centrifuge to qualify for missile 
flight at General Electric’s Missile and Ord 
nance Dept. While riding the machine two 
300-lb objects can be accelerated rapidly 
enough to experience a force of 100 G's. 
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BITS AND PIECES 


West German scientists 
bilized for any expanded NATO mili 
tary effort in about 


can be mo 


10 days’ time, a 
hese 
drawn from R&D 
sections of the leading West German 


cording to recent reports 


scientists would be 
industrial firms now doing nonmilitar 
work. A nucleus exists in German 
push forward on the most 

ects now being explored 

Britain France. Chi 

until has been transmitt 
highly classified US data. Thi 

f urit m ther 


. « . Open multicell honevcomb 


ind 
now 
cause of a poor s 
IS being used to intensifv t 
images for davlight viewing. ( 
is sharply increased by the hone 
whi h ict l l hood 
or light shield to limit entran ingk 
ot straight line light (Optimum view 


l h sick of 


comb structure 


ing angle is 80°, or 4 
center. Oscilloscopes also stand to gain 
Machine tool 

Stretchouts 


military protects 


by this development 
shipments down 30 
ind cancellation of 
plus the cutback in pending by auto 
mobile companies is expected to lower 
machine-tool shipments by 30° from 
this vear's $870 million total. . . . At 
a recent Aviation Writers meeting in 
Angeles, George Sutton, chief 
of preliminary dé cketdvne 
said, “We know 
Russians are doing. The 
to ten vears ah 
me at the Bar- 
celona, ‘You Americans can afford 
lots of projects. We Russians can af 
ford those ha to 
work. ” 


Los 
sign 

little of what the 
the 
One 


think 
ire five ad of us 


said to conference in 


onlv two, and 


Build Missiles on the Moon 

At the same writer's mceting 
ert D. Wilson, of North American 
Wiation's Missile Development Dn 
said, "All the 
build a missile are 
moon, as minerals 


Rob 


needed to 
the 


his is conjectural, 


materials 


ivaillable on 


but appears to have manv advantages 
irising out of the greaten requirement 
to get materials out of earth’s gravity 
l'he power needed for a moon-to-carth 
vehicle is a small fraction of that re 
quired for an earth-to-moon vehicle 
Dr. Norman Parker of Autonetics 
called navigation the ‘most neglected 
that the ac 
quired to hit the moon is the 
hit Angeles 


2,000-mi missile 


area, and said uracv ré 


sad TIC 
with a 


needed to Los 


PRODUCT ENGINEERING * December 


Brazil's Auto Industry Sprouting; 
Parts Makers Needed 


RIO DE JANEIRO- Br 
Juscelino Kubitschel 


might be 


dent 
ountn 
ind parts by 19¢ 

laws designed to bring in 


Nin ) 


1 
rani I il under 


manufacture! 


g to »xdn 
GEIA 
\utom 


Brazilian-mac 
ding to | 
Lhe 


ting for a 


iini 

e are t 

en officially 
Chrysler—Chrvsle: 

truck prod iction 
local compan 

make Whirlpool 

ind continue to sell 
But Chrysler 


making a specially desig 


possible 
Brasmotor. a 
motor will 
inces 
thinking of 


Plymouth 


parts 


ir for Brazil. 
Willys Jeeps are ready in 


production in Brazil 


full 
right 
nationalization of 
But Willys ha 
in making a special passenger 
his 


been marking time for 


ind I 
on schedule for 
parts shown interest 


French } 


Simca company has 
possible entry 
into Brazil’s auto-truck race. Nothing 
definite vet 
Borgward—GEIA sa: 
definitely interested in 


Its “Isabella” 


study 


Borgward is 
coming in 


still 


1 
under 


model 1S 


Saab—has exported cars to Brazil 


but so far has done no local produc 
tion. But the 


compan 1S consid ring 


it 
Mercedes-Benz—was the first to en 


GEIA's 


trucks. It was 


ter under setup with plans 


for heavy diesel ilso 


first to use locally-made engine blocks 


16, 1957 


Now M-B 


un nin 


nt, M-B 


Romi-Isetta—11 


hafts 


ind. exhaust ilves 
for gear machining 
GEIA officials claim 
for critically need 
pr SS shops, tore sh D 
roonis \ large Cleveland 
company is considering an 


with GEIA 
Mor 


three 


plants needed 
conn 


bearing 


fuel 


bearings, crankshaft 


ind. exhaust. svstems; 
cial parts; ignition-svstem spe 
ition system il pump 
iall therm 
insmission; drive 
shaft: axles (a standard 


G.M to spe 


J 
wn 


lubri 
ing 


ilve clutch; ti 


svstem espe 


coupling 
for Ford 
nationaliz 


electr il 
hassis fi 


ind 


ition and 


equipment teering 


production starting 


Ine 


Bs Tus 
a); bod 


a ; 
makers (espe ill 


sOTIES instruments 


ssure gauge, thermom 


il-pre 
: 1! 
spcedometer et brake 


1 
iIcuum, altri 





now... 


PRECISION JEWEL BEARINGS 
help to produce 


PRECISION POTENTIOMETERS 


Waters LO-TC IRK Potentiometers with Bird Jewel Bearings are 


used 
u 


22 
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. * 
S. Air Forc Supersonic bombers, 


Here's how Bird Sapphire Jewel Bearings helped a prominent 
manufacturer of electrical instruments to make a major product 
advance. 


Waters Manufacturing, Inc., manufacturers of precision poten- 
tiometers, were asked to design a miniature potentiometer with 
minimum torque and reliable operation when operated in a 
contaminated fuel mixture. The result was the new Waters LLT 
?^$ LO-TORK potentiometer with jewel bearings — an entirely 
new concept in miniature potentiometers. 

Bird Sapphire Jewel Bearings are specified in the new Waters 
LO-TORK Potentiometers because they provide higher accu- 
racy and longer instrument life. Waters LO-TORK Poten- 
tiometers with Bird Sapphire Jewel Bearings stand up under 
even the most rugged accelerated corrosion tests conducted by 
the Armed Forces. In fact, Waters LLT 74 potentiometers are 
now being used in fuel flow meters where they must withstand 
the rigors of jet fuel. 


Bird Precision Jewel Bearings have been used by the foremost 
manufacturers of electrical, aircraft and timing instruments and 
recorders. They are available in a wide range of standard types, 
sizes and complete assemblies — or custom-built to your 
specifications. 

If your product design calls for jewel bearings, our engineering 
staff is at your service. A request on your letterhead for Bulletin 
100-6 will receive our prompt attention. 


1 Spruce Street, Waltham 54, Mass. 


SAPPHIRE & GLASS JEWELS + PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY + SAPPHIRE STYLII 
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Sonic Waves May 
Upgrade Uranium Ore 
MOHAVE DESERT — High fre 


quency sonic waves and static elec 
tricity are being used in a revolu 
tionary process to upgrade uranium 
ore. ‘Tests are being conducted in an 
experimental mill set up by Arthur G 
Dearing, president of the Interna 
tional Mining Co. of Greenville, 
Ohio 

\ccording to Dearing, sonic waves, 
created. bv an "audio generator," 
shatter the ore which is further broken 
down by a static electricity process 
using more than 30,000 volts 

l'est runs conducted during recent 
months on ores from Coso Uranium 
Co. and the Kern Mines have indi 
cated that separation can be effected, 
but Dearing said he was not com 
pletely satisfied with results. Further 
evaluation tests are being made by 
International Mining engineers in 
Ohio 

Dearing who developed the process, 
reported that other metallic ores are 
being considered for testing, but 
emphasized that the process is still 
very much in the experimental stage 
He said that 5-ton samples of many 
low-grade ores were considered for 


testing. 


Electronics Checks 
Aircraft Vendor Specs 
MARIETTA, GA.—An © ultra-sonic 


test tank and another electronic in 
spection machine that “blows up” 
small aircraft parts to 100 times theit 
size are two devices Lockheed Air 
craft Corp. has installed here recently 
for critical examination of vendor 
parts and forgings. ‘The test tank gives 
inspectors a look into the molecular 
composition of forgings and extru 
sions. It uses an_ electrically-pulsed 
crystal as its "eve". Shapes are im 
mersed in a tank and subjected to 
bombardment of ultra-sonic waves 
from a crystal. Echoes from the 
sound waves bounce back from the 
front and back surfaces, or from any 
internal defect in the forging. The 
tank’s heart is an “immerscope” that 
not only registers sound waves, but 
ilso analyzes the composition of the 
metal being tested and pinpoints ck 
fects. Another machine, a "contour 
projector", multiplies the size of small 
parts by as much as 100 times and 
projects the enlargement on a mathe 
matically divided grid. ‘The “blow up” 
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permit 
the vendor has me required manu 


facturing spec 


World’s Largest 
Vacuum Arc 
Melting Furnace 
AKRON, N. Y.—A 


umable electrode furnace, largest com 
mercially built vacuum arc melting 
operation in the US, is being oper 
ited at Carborundum Metals Co. het 

More and more alloy steels are bi 
ing melted by the vacuum arc proce 
that eliminates crucible contamination 
by melting the metal electrode in a 
water-cooled copper cru ible, prevent 
ing chemical reaction 

Built by Westinghouse. the furnace 
illows for gas removal bv vacuum 
iction, exhibits a cleaning effect b 
floating impurities to the top of th 
ingot and redistributing sulfides into 
more uniform pattern 

Achieving better ingot uniformits 
through the process rapid freeing 
rate, the furnace double melts zii 
conium metal to vield ingots 16 in 


in dia and weighing more than a ton 


Plotting ‘58 Trade Fair 
(HE LATEST DEVELOPMENTS 


in high-quality imported machiner 
ind precision tools will be featured at 
the 1958 US World Trade Fair at 
the Coliseum May through 17 
Along with these will be sections for 
powcr equipment, electronic equip 
ment, scientific instruments, electrical 
equipment and motors, basic material 
Fair officials predict an increase 


this vear’s 700,000 attendance 


Westinghouse in 
Hall of Fame 
NEW YORK-—-The bust of Georg 


Westinghouse has joined seven other 
great inventors in the circle of S¢ 
Americans at N. Y. U.’s Hall of Fame 
In the commemorative address Her 
bert Iloover said of Westinghouse 
T a rare combination of a great 
inventor in the mechanical field, a 
great manufacturer and a great busi 
ness executive As an inventor, his 
first startling invention was the ai 
brake, which is used on practically 
every American railway car and, in 
fact, over most of the world. He was 
not content merely to file a patent 
and hope someone would use it. He 
built a great factory to produce it." 
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COUNT-REGULATED 
CIRCUIT CONTROL 


WITH 


AUTOMATIC RECYCLING 


CYCLO- MONITOR 


COUNTS: Shaft Revolutions 
Lever Strokes 
Electric Impulses 


CONTROLS: Machines and processes 


on à repeat cycle basis. No reset re- 
quired. No pause or lag in recycling— 
even at continuous speeds. Positive 
gearing throughout. Integral, SPDT 
switch transfers as show n in typical 


Write for Bulletin 202-1 


cycle diagram below: 
0 
COUNT-CYCLE 
E ADJUSTABLE TO 4000 COUNTS 
NOXY NM : 
| SWITCH OPEN 





ADJUSTABLE 
SWITCHING 


SWITCH CLOSED INTERVAL 


— COUNTS —9 


PROGRAMONITOR 


An advanced recycling, 
circuit-controlling counter 
for complex and irregular 
switching patterns with any 
number of intermediate 
switching points. Complete 
flexibility for pattern 
PROGRAMONITOR 
Write for Bulletin 505 


changes. Automatic, instan- 


taneous recycling. 


i COUNT-CYCLE AUTO. 
| ronan 10 000 cos 7 ———* 
ADJUSTABLE TO 4000 COUNTS REPEAT 


SWITCH OPERATES AT ANY NUMBER 
OF INTERMEDIATE PRESET COUNTS 


—— COUNTS ——dá» 


COUNTER ano CONTROL CORPORATION 


5221 W. ELECTRIC AVE. * MILWAUKEE 19, WIS. 


THE ENGINEERING WEEK 23 





THE FIFTH HORSEMAN CAN TELL US... 


WHY WE NEED TO KNOW 


Pup Wylie told, some vears ago, the legend of the Fifth 
Horseman. He rode ahead of his brothers, warning the people 
of their coming. But they laughed, and refused to believe, so 
when Conquest, Slaughter, Famine and Death ravaged the 
land, the people were caught unprepared. Then when the 
Fifth Horseman rode back sadly over the devastated land, 
the people reviled him, and shouted, “Why didn't vou wam 


us!’ Infuriated by such ingratitude, he rode with his brothers, 

and was more terrible than any. ... His name—Reality. 
This story comes to mind today as wc scc tons of ink 

put on miles of paper to report every rumor, opinion and tall 


tale about the satellites, regardless of source or authenticity. 
Sputnik | was spying on us, carrying a hydrogen warhead, 


guiding bombers, mapping the world. The dog in Sputnik II 
was to be returned to earth, was mercy-killed, and so on. 
As James 


recent novel, By Love Possessed: “We're in an age of capital 


Gould Cozzens has Julius Penrose say in his 


I’ Fecling—a century of the gulp, the lump in the throat, the 


good cry. In other ages, sentimentality scems to have been 


v 


the despised pleasure of thi underwitted We've made 


sentimentality respected. ‘The grave and learned are no whit 


behind the che p and stupid in their love of it. Newspapers 
top their presses, the broadcasters interrupt their broadcasts, 
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so it may be immediately available. In plays and motion pic 
tures, in contemporary literature, | find it, scarcely disguised, 
standing in puddles.” 

Scareheads and commentators berated the Russians for 


launching the sputniks "without warning"—cven though they 
had agreed previously that they would report only when they 


had a satellite in orbit. ‘The popular attitude has been the 
Soviet scientists broke faith—that thev lied or cheated 


AI this is pure hooey, an outgrowth of plain laziness, and 
resultant surprised indignation on the part of these supposed 
seckers after truth—the popular press. ‘They, and the lay 
public, have never bothered to learn any foreign language or 
other people’s attitude of mind. ‘Their attitude is that anyone 
who neither speaks nor thinks American must be a dolt 


lheyv wouldn’t translate readily available Russian magazines 
and wouldn’t believe anyone who did. 


l'he news sources-and the American public—have somehow 
irrived at the firm conviction that we can do anything better 


than anyone clse, and do it first. They've conveniently for 
gotten such recent militarv advances as the bazooka, tho 
high-velocity gun, the snorkel, the jet engine, and the rocket, 
(even ours, via von Braun, et al) all of which was learned about 


the hard way from our German enemies in World War II, 
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Product 


Here we had only a popular language difference and bar, for 
German is one of three acceptable scientific languages. Many 
American scientists and engineers can—and do—read German 
material, and learn from it. 

They've also forgotten that Fermi of Italy and Bohr of 
Denmark were involved with the A-bomb, Teller of Hungary 
with the H-bomb, Whittle of Britain with the jet engine, 
that both radar and sonar came from England, as did the idea 
for the workaday Landing Craft, Tank. Teller testified re- 
cently that, in lagging behind Russia in science, the US has 
lost a "battle more important and greater than Pearl Harbor.” 

Details of the Russian scientific and technical buildup have 
been available for years. Harvard University and various gov 
ernment agencies have translated and made available Soviet 
statistics and articles; our armed services have translated (and 
promptly classified—Lord knows why!) technical reports 
Product Engineering itself detailed Russian schooling of 
engincers and scientists as long ago as February, 1953. The 
article was obtained by the obvious expedient of taking a 
series of questions to the Soviet embassy, then organizing 
the replies to make a sequential story. ‘That article was howled 


Eastman Chemical Products, Inc. 


$T 
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down and derided as propaganda; in fact, there were shouts 
of "Pink" and "Fellow traveler" led bv those who hadn't 
thought to ask. 

lIrevor Gardner warned that Russia was ahead of us in 
missile development when he resigned from our missile pro- 
gram a year ago. Dr. Clifford Furnas reportedly resigned on 
similar grounds. Professors and scientists have reported 
Soviet technical advances again and again. 

The Soviet powers-that-be make no such mistakes. They 
do not undervalue American reports and literature. Every 
incautious remark made by a Congressman seeking publicity, 
every available technical report, is promptly translated into 
Russian and made available to technicians. When Burnham 
Finney, editor of American Machinist, interviewed the Soviet 
minister of machine-tool production in London a year and a 
half ago, he was startled to hear that minister-—who neither 
read nor spoke English—make reference to articles that had 
ippeared in American Machinist just four weeks before. This 
despite the fact that the magazine is not circulated in Rus 
sia. At the London Conference on Lubrication and Wear 
Nov. 25°57, p. 82-83), USSR authors cited US authors 13 
times, but US authors cited no Soviet references at all. 

Back in 1952, the USSR established the All-Union Insti- 
tute of Scientific and Technical Information in Moscow. It 
now has a permanent staff of 2300 translators and abstractors, 
who, with some 20,000 part-time specialists, translate and 
publish in Russian the scientific and technical literature of 
80 countries. ‘There are some 13 abstract journals carrying 
over 400,000 abstracts annually. Even though none arc 


addressed there, the Institute abstracts more than 1400 of our 


1800 scientific journals. Because they have been taught to 
read constantly, and as a result of this service, Soviet scien- 
tists know more about our scientific progress than we do. 


Some 400 Russian magazines of the 1200 total, popular 
They tell 


is ours do) what Russian scientists and engineers are doing. 


ind technical, are readily available in this country 


But the tendency has been to underrate what they say, and 
to do no systematic job of translation. Some technical socie- 
tics, some private companies, some publications, translate and 
ibstract Soviet material, but on a largely haphazard basis 
I'he Commerce Dept. requested a law in 1950 to search out 
and catalog scientific and technical information from foreign 
ind domestic sources. Some 35 people in the Office of Tech- 
nical Services act as a clearing house, reporting on only 30 
Soviet magazines in a limited way. The rest gather dust in 
the Library of Congress. At least 200 should be translated 
Asst. Defense Secretary Snyder has promised more extensive 
translations.) National Science Foundation reports this case 


in American company spent $200,000 and five years doing 
some electrical research previously reported in full in a Rus- 
sian journal. NSF is now spending $107,000 a year for trans- 


lation of Soviet material. Translations are also available from 
the John Crerar library in Chicago. 


D. H. Radler of the Purdue Research Foundation docu 
(continued on page 28 
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product-design 
engineers have 


WIDE, WIDE 
INTERESTS 


...ünd only 
Product 


Engineering 


serves 
them ALL! 











s 


PRODUCT ENGINEERING'’s enlarged editorial staff poses for its first formal portrait. 


Here’s what it takes to do the job... 


the largest editorial staff serving t 


To meet engineers’ growing needs for faster, more complete in 
terpretive coverage — Product Engineering now hos a full-time 
editorial staff of 43 people. Twenty seven are editors who have 
31 college degrees from B.S. to Ph.D....122 years of engineering 
and industrial experience with 43 companies... 188 years of re 
porting and technical writing experience... memberships in 25 


different technological societies 





This staff is augmented by 55 full-time editors employed in 7 
McGraw-Hill domestic and 8 foreign news bureaus. In addition, the 
large McGraw-Hill Department of Economics staff regularly con- 
tributes to our columns 


No wonder more engineering readers interested in product design, 


research and development subscribe to Product Engineering thon 
to any other magazine in the design field! 


O O 


now you need only 


to sell the product planners throughout 


the Original Equipment Market 


bot PRODUCT ENGINEERING S 


rfor/ved 0) 





reddet needs. 
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t% error, as it turned out l'he lower frequency of 20.005 
megacycles is a good choice for studies of the ionosphere, 
the higher (40.002 megacycles) is adequate for tracking. 

All three articles stressed what can be measured by tracking 
the satellites—flatness at the poles, bulge at the equator, dis 
tribution of dense materials within the earth, atmospheric 
dust at high altitudes, density of the upper atmosphere. These 
are exactly our own scientific objectives—to "peel the skin 
off this big ippk we call Earth, to icquirc fundamental new 
information about the universe .. .”’ in Mr. Radler’s words. 

Remember how everybody pooh-poohed Hitler’s plans, 
exactly outlined in Mein Kampf? Consider also the stories on 
what our “scientists” thought when Sputnik I orbited. The 
headlines went to the ham radio operators, the saucer seers 
the publicity seekers, because their “news” was more sen 
sational than. the facts collected from scientific sources by 
the Naval Research Lab. Actual information was limited, at 
least initially, and much of it was quite technical 

Further, who troubled to ask questions at the High Alti 
tude Observatory of the University of Colorado at Boulder 
which specializes in solar research and is constantly tracking 
stars by radio telescope? About October 1, this observatory 
completed installation of two large radio-telescopc Orne 
reflectors”, arranged as an interferometer in a NE-SW linc 
and set to 20 megacycles. When Sputnik I was launched 
Oct. 4, its orbit was polar, inclined at 65° to the equatorial 
plane and it was beeping at 20.005 megacvcles. Thus the new 
HAO setup was zeroed in with perfect equipment! 

HAO started tracking Sputnik I immediately, recording 
+7 of the first 50 circuits for periods of an hour at a tin 
By 5 AM, MST, the next morning, HAO scientists predicted 
time of passage over Boulder within 3 sec, direction within 
1.5°, altitude within 15 miles. By the next dav, they had 
more information on the satellite and the ionosphere than 
iny other Free World lab, and had transmitted it to IGY 
headquarters at the Naval Research Lab and the Smithsonian 
lI hev soon found that 
l. The orbit was within the ionosphere much of the tim 
is Close as 120 miles to the ground 

I hat spin of the satellite and interference of the atmo 
phere produced flutter in signals 
3. That apparent “patches of ionization” caused variations 

WHY WE NEED T0 KNOW in Doppler effect and signal strength to receivers even fairh 
closely spaced 


(CONTINUED) That they had “enough information » bus 


on analvtical work for six months." 


ted the wailability of idvancc data on the satellite Ihe U S stations ictually sct up fot tracking our own 


unching: The June '57 issue of Radio, a Soviet journal, satellites (and the Russian, if they ever get one up also 
gave virtually every detail of the earth satellite. Many specif tracked Sputnik I as soon as they recovered from their sur 
cations of sputnik were repeated in the August issue of prise and got their frequencies in order. They, too, collected 


lekhnika Molodezhi, a Russian science magazine for young invaluable data, enough for months of analysis (sec p. 14 


people. But even in mid-October, our best dailies were still So here we have the spectacle of our experts being helped 


decrying the “Red blanket of secrecy! by Russian scientists. This goes down hard with Ameri 
eV. Vakhnin indicated the sputnik orbit in one Radio cans. What’s more, the public has been taught that every 


irticle, A. N. Kasantsev, in another, outlined radio tracking, trial must be a success—viz: the screaming headlines and 


gave the two frequencies, the pulsing of signals, and how to radio and TV commentators’ "learned" opinions when a 


calculate ionospheric disturbances by measuring Doppler missile fails. (The Russians had 11 aborts before theii 
effect first successful ICBM. ‘They even have their jokes to match 
* Fhe August article in l'ekhnika spelled out the problems, our *"muttnik" ind "poochnik". 4 current onc Sputnik 


icluding correlation of outbursts on the sun with changes in won't come down; Vanguard won't go up!" 


the clectrical-charge distribution of the ionosphere. It indi Information on Russian science and engineering is avail- 
ited one circuit of the satellite would take 100 minutes (a able—has been all along. Some 400 different Russian mag 
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I1 
ment 
CICS 


tanding 


ABE MARTIN 


tt 1 do to p led luxu The ultimate 


rroduct of technology becomes the gadget. 
l 


Not so in military hardware. Id 


it f 


planes of 
| 
it than 


debugged, and bu 


tecl output 


Civilian Cccononiv. £o 


in the van. ‘This single-mindednes 


not in the van, and burning t 
Lhe « sential point i that wc ai 
ome time. Iti new kind of war, 
threats, lab announcements, technical demonstrations rather c Dr. Suit pini ext pag 
than shooting. But war it is, nonethel whether n We need also to select the student capable of engineering 
recognize it or science and see that he has h hance at t 


l'here are two phases to this war, one short-term, one long inancial help is needed. ‘The Nati 


j 


term. The short-term conflict is in advanced hardw 


cral of our experts estimate the Russians have a 


tage in rocketrv and missiles corresponding quit 


top men t 


our 1949-52 holdup), possibly some advantage 


1 


of tracking, nuclear warheads, some plane ty] l hese s have been t 
itomic submarines, germ warfare (e\ thoug ( Imi the "egghead" is given both in 
it publicly since the Chinese Kk ul bu lhe Academy scientist recel 
propaganda-wise germ-warfare accusation in Kol better veal As Mr. Radler sav 


hand weapons, probabh better bomb d better 1 en the radio signals from 


tation in most Cases not only to tolerate, bu 
With Russia ahead in rocketry by three year i «c us more uncommon men 
five or six to catch up l'his, under the stimulus of Irre W 
iroused public opinion, will probably be done. But meantimi 
they may pass us on big helicopters, heavy bombers, and 
peaceful utilization of the atom if we're ircful. ‘The lat 
ter possibility, incidentally, could provide the next 
propaganda campaign 
l'his short-term conflict can break into open rat a ^ [MA AK. 


time, of course, but it is unlikely. If this is so 
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BASIC 


Many people feel with former Secretary of Defense 
Charles E. Wilson that, “Basic research is when you 
Because it has sud 


don’t know what vow're doing." 


denly become so important in defense news, a mor 


iccurate definition should be presented. Dr. Guy Suits 
ce-president and director of research for GE, provided 
one on Nov. 25. It is, simply: Basic research is the 
process of learning new scientific knowledge. 

It is thus not an antidote for sputniks, at least not 
immediately, for it is aimed at pushing back the tech 
nological frontiers by men who do not visualize a 
practical result” in what they do—they are simply in 
tensely curious about nature 

Said Dr. Suits, in relating basic research to national 
detense 

“New industrial technology is becoming a progres 
sively more important source of innovation in products, 
services, and manufacturing methods. Because new oi 
improved technology usually originates in new scientific 
facts, which come from basic research, this activitv is 
in important source of competition Without it the 
business may fail or lose position 

\ similar competitive drive explains the importanc 
of basic research to defense. All modern weapons depend 
upon technology, some of it exceedingly complex, and 
ll of it subject to rapid obsolescence as a result of new 
scientific discovery. The time is long since past when 
new weapons originate in blacksmith shops. They will 
to an increasing extent originate in_ basic-science 1 
search programs, and we must be certain that no 
political competitor forges ahead of us in research 

“That this is a real possibility is indicated by the 
sputniks—all five of them. I list five sputmks because 
five verv significant Soviet events have raised cleat 
warning flags that this competitor is rapidly forging 
ithead, scientifically and technically. These events have 


been 


(1) detection in 1949 of the first Soviet atomic bomb, 
much earlier than anyone predicted; 

(2) announcement, in 1953, of their first hydrogen 
bomb; 

(3) graduci realization, around 1955, of the fact and 
basic importance of the tremendous programs of Soviet 
technical education and scientific research; 

(4) recent achievement of the first successful satellite; 

(5) recent successful launching of a 1000-Ib satellite 
into its orbit. 


“Events (4) and (5) are flying blessings with silver 
linings, because they have finally shocked public con- 
sciousness into a feeling of impending doom. Because 
of them we are now engaged in a critical examination 
and appraisal of our whole national posture on science 
and technology. To do so thoughtfully requires a study 
of not one but all of the aspects of our dilemma which 
in aggregate add up to the problem of national survival 
in a scientific age. 

“We must start our inquiry far back in the educa- 
tional system. We do not, for example, except by acci 


30 BASIC RESEARCH 


RESEARCH—wuyuart, wuy, HOW 


$ 


technical aptitudes in our young student 
How many potential Langmuirs and Einsteins have been 
lost to science no one will ever know. If we did detect 
iptitudes we wouldn’t know what to do about 

r our technical subjects are taught with so much 

ind so little inspiration that only the hardiest 

| 
| 


husiasts among our students survive t 


ent 1e ordeal 
Could it be that our preoccupation with pedagogical 
requirements has left no room in the curriculum foi 


'cclalization in science and. technology on the part of 


Among the 400 outstanding research sci- 


our teacher 
entists at our Research Laboratorv at The Knolls, for 
example, there are only a very few who could obtain 
regular employment as high-school teachers! 

Because Soviet Russia is training three times as 
many scientists and engineers as we are, it would bi 
easy to come to the conclusion that we should immedi 
itely treble our technical education programs. If thi 
should take place suddenly, and American industry 
should have available two or three times as many engi 
neering graduates, it would create havoc and demora 
lize the profession. In the solution of this problem, as 
in others created by the sputniks, we have to start 
farther back in our free-enterprise system We un- 
doubtedly need a more adequate supply of technically 
trained people, but we are not out of balance by a 
factor of three. 


ing and have a great deal of catching up to do. And, 


l'he Soviets started from almost noth 


before we train three times as many technical peopk 
we must give some thought to how we would use three 
times as many technical peopk 

Reliable figures from the National Science Founda 
tion show that the United States is spending about 
hve billion dollars per year on “Research and Develop 
ment.” ‘These figures are misleading because we have 
lumped together “research” and “development.” It 
certain from other available information that the basic 
research portion of this total is extremely small 

‘In any comprehensive program based on technology, 
be it industrial or government-sponsored, an effective 
balance should be sought between the basic research, 
the applied research, and the final production activity. 
[here is a strong and growing feeling in civilian and 
government scientific circles that we are dangerously 
deficient and hence out of balance in the area of basic 
research. ‘The Hoover Commission report of 1955 em 
phasized this. Numerous documents issued by high 
level advisory committees of the Department of Defense 
have raised similar warning flags. 

“To put our satellite in an orbit in all haste does 
not require that we do any basic research, it is true; 
this can be accomplished with existing scientific and 
technical information. However, far more important 
than competing with sputniks already overhe. d is to 
learn the lesson taught by all five sputniks. The lesson 
is that we must mend our scientific and technological 
fences, all the way from the school classroom to the 
missile-launching pad, and we must do this so effec- 
tively that sputnik X, carrying an atomic warhead, will 
never be launched." end 
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What's new for you in GALION PUSS 


» Vibration 
» Moisture PROTECTION 


» Pressure 


with new DPJ and DPG Connectors 


DPJ-33S 
New DPJ and DPG Connectors feature sealing by means 


of a rubber seal around the insert faces. Exceptionally 
DPG-34P i d d y good protection against vibration and undesirable pressure 

and moisture conditions is provided. The DPG currently 

is available in 5 different insert arrangements, the DPJ 

with 3 insert layouts. Write for Bulletin DP-101 TODAY! 


"EX" SEALED CONNECTORS 
» No Potting Required 
» Light weight 


New EX Connectors feature a monobloc silicone insert 

into which the contacts are inserted after wiring. When 

the endbell is tightened over the insert, the contacts are 
completely sealed... giving a sealed connector of 

minimum weight without potting. 

EX plug assemblies are currently available in four shell 
configurations with socket contact inserts... EX05, EXO6, 
EXGO6 and EXO8. They are basically identical with the excep- 
tion of endbell variations in each case. EX plugs mate and 
seal with standard AN, AN-E, and GS type receptacles, and 
are available in practically all AN layouts using #12 or #16 
contacts from sizes 8S to 28. Write for Bulletin PR-EX TODAY! 


"Q" MINIATURE CONNECTORS 
» Self-Locking » Sealed 
» Vibration Resistant 


Designed for control and instrumentation circuits of 
all types where space, vibration, moisture, or pressure 
conditions are limiting factors. Resilient grommets seal 
behind inserts ... rubber sealing ring seals around the 
insert faces. Locking engagement accomplished by a 
beryllium copper latch within a spring loaded sleeve. 
Three shell sizes, with 7, 13, 19, 37 silver-plated brass 
scien 10-amp. contacts for #18 AWG wire. Alternate positioning. 
Qua vend reign” Cymel 592 insulators. External parts are cadmium plated 
aluminum. Hermetically-sealed, round-flanged receptacle, 


plug. Q06 Insert 
Diameters: Iq QH25, also available. Write for Q Miniature Bulletin TODAY! 


n /4u", and P/a” 


CANNON 

SI CS 

< WHERE RELABIUTY 1$ THe BUS" ocio 
y À *« 


f 
- 


CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California. “Se 2 BOM Please 
Factories in Los Angeles, Salem, Mass., Toronto, London, Melbourne. s d ^ Roney Refer to 
Manufacturing licensees in Paris, Tokyo. Representatives and distributors in all principal cities. Dept. 106 
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why | shackle RESEARCH? 


If your research and development program is lagging, it may not be just 
because ‘research takes time.” Look for the hamstringing red tape, 
procedures and controls that would tax the patience of a saint. 


JAMES W. REID 


General Electric Co 


i. the hysteria following launching of the Rus 
sian sputnicks, one thing became clear. Our research 
program was in need of a long-overdue assessment 
Politicians screamed and accusing fingers pointed at 
everyone from the President down to the non-science 
high school senior. The National Science Council sug- 
gested state and federal governments grant more money 
Secretary McElroy canceled 10% 


cutbacks in defense spending. Others urged a program 


to basic research 


which would prod more students into scientific fields. 

But beneath all this long-range, high-level planning 
lies another problem—a self-induced headwind, buffet 
ing both private and government research. It affects 
the researcher himself, desperately trying to do some 
thing in a hurry and repeatedly rebuffed by delaying 
regulations and red tape. 


Hurry Up and Wait 


I'he scientist has to idle away a week or so while his 
request for a piece of equipment is processed “through 


channels" the creative engineer is delayed weeks, 


or months, while his design is given full “detail draw- 


ing" treatment in the drafting department . . . the de 
velopment engineer has to twiddle his thumbs im 
patiently while three or more bids are obtained and 
evaluated. 

[hese men, anxious to see the fruits of their efforts, 
must certainly have surplus enthusiasm—to wait out 
annoying delays, and still see their project through to 
1 quick and successful conclusion. 


[he government cannot be held responsible for all 


32 


[t is truc that governm 


these maddening tic-ups nt 


work imposes its own peculiar brand of restriction, but 


private industry is often as guilty. The trouble stem 
from management's failure to recognize distinct differ 


ences between a production and a research operation 


Research is Different 


Many research departments are small or are set up 
to tackle specific problems. In these cases, or where 
economics do not allow an entirely autonomous research 
organization and the research department is simply 
tacked on to the existing system—beware! The ground 
rules, procedures and channels successful in production 
ire not applicable to research. In research, the ques 
tion is not “How can it be done effectively with the 
least expenditure of time and money?” but “Can it be 
done?" Research is a one-of-a-kind operation. Proce 
dures designed to save costs on large-scale production 
actually increase costs when applied to research 

Supporting services—machine shop, purchasing, 
drafting, maintenance and the like—are a chief source 
of friction and delay when standard procedures are used. 
For example, of what value to the scientist is a full set 
of detail and assembly drawings of an apparatus when 
it will only be used to help him choose between paths 
\ or B? A technician or machinist, working directly 
with the scientist, can often make needed equipment 
from a shop sketch in the same time it takes to fill out 
all the necessary forms and wade through the usual 
company channels 

Existing methods of doing business cannot be set 
aside, however, just to expedite research. The best 
solution is to place needed supporting services directly 
under research. This way, innumerable carbon-copies 
and records as well as administrative and clerical work 
can be eliminated, and proper emphasis placed on test 
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This SCREW 
requires 
ductile wire! 


The superior ductility of Chase 


wire makes forming easier on 


big-head screws or rivets 


e makes w 


THE CHASE WIRE SERVICE MAN, W. F. Schmollinger, our wire mil 


pen s his time solving y ir pi blem fte n the field, wor 


he has helpi | many manufacturers of cold-headed parts to make a finer product! 


I I 
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This BOLT This WOOD SCREW 
requires requires 
high-strength wire! “in-between” wire! 















High-strength Chase wir 
for square and hex 19 nal he ad call for wire tt ith both 


} 
bolts makes a finer quality product high strength and du lity 


to fit your product! 


À 
Ay a DO YOU NEED IN WIRE? fections, even the best wire can't do a perfect 


job unless it’s the right alloy and temper for you 
Ductility? High strength? Perhaps a 


ins So before you order wire again, get in touch ° 
certain amount of both? Chase makes ; ) ; pcm 
iR à) with Chase. Tell us just what vou do with wire 
a variety of alloys and tempers, to 
e- : Ao i ó ... What properties you look for...describe any 
aS meet most every production require- : 3 « 

itu u^ d problems you may be having. Send us samples 

ment. But if Chase doesn't alreadv make it, we'll TA TEN i 
: or drawings of your product. By studying you 

individual requirements, trained Chase techni- 
Its a unique Chase service! Although Chase cians can help you gain greater efficiency and 


wire is quality-controlled and free from imper- economy in production. 


product-engineer wire for your individual needs! 


Contact the Chase Wire Service Man through the warehouse or office nearest you! 


Chase # 


BRASS & COPPER CoO. 


WATERBURY 20, CONNECTICUT 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit rand Rapids Houston Indianar Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L.I.) Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 
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TRENDS in appearance 


Reliable underwater flash is provided by a 
capacitor unit that eliminates shorting problem. 


Plastic-cased 35-mm camera answers Navy requirements for under 
water combat photography. Focus, "f'"-stop and shutter-speed set 


ngs are controlled by oversize levers with click detents; camera can 
be operated in dark by memorizing sequence of settings. Pressing 
arge knurled button at top of right hand grip trips shutter; rotating 
this grip 90° advances film and cocks shutter. Viewfinder folds flat 
when not in use; parallax correction is provided by raising rear sight 
Rotating cams lock back plate, silicone “O” rings prevent leakage 
An air valve pressurizes camera before submersion. Manufactured 
by Cardo Camera Corp 


Television set by Sylvania 
appears to be flat against 
wall, yet as inset shows, cabinet 
top slides back for access to 
controls. Drawing illustrates how 
stand assures required distance 
from wall. Shorter (110 
picture tube projects 4 in. in 
front of cabinet, permitting 
front mounting of three 
speakers. Light-colored mask 
provides soft illumination 


around picture 





design... 


All-transistor portable radio sections short-wave 
band into seven ranges, and provides AM 
broadcasts on an eighth Dial distance between 
stations is stretched by separate band-spread: 
mounted on a cylinder that rotates. Three 

foot outdoor antenna telescopes trom handle 
magnetic type is concealed but has cable 
permitting mounting on window Charts and 
world time dial in front cover indicate where 
and-when of best reception Designed by 

Mel Boldt Associates, 919 N. Michigan Ave 
Chicago, for Zenith 


BAND SELECTOR 


Accuracy, simplicity and durability 
are stressed in this drafting machine 
by Glideline. Lightweight head pro- 
vides 15° indexing through 360 
vernier gives intermediate settings 
to 5 min. Controls are designed for 
one-hand operation; fingertip pres 
sure locks or releases setting or po 
sition easily. Stainless steel and 
aluminum construction combine dur 
ability with attractiveness 
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Designing with BAKELITE Plastics 


e Plastic converts the kitchen sink 


* Savings with corrosion-resistant exhaust ducts 


e Giant tools at small prices 


New materials create new design ideas . 
coatings, parts made faster, built-in chemical resist- 
ance, or weight reduced without loss of strength 


Perhaps you have an idea that’s been waiting for a 
material to make it work. 


These are reasons for examining the possibilities in 
plastics the newest liveliest category of basic mate- 
rials. Plastics make news in design almost daily, 


Vacuum-formed from impact styrene 


Á . tougher 


because they do so much so well. Your best source 
of plastics and information about them is Bakelite 
Company. Here, you can choose from styrenes, 
polyethy lenes, \ invls phenolic s, polvesters, epoxies, 
silicones and impact styrenes—the largest variety 
in the plastics field. And in addition, you can draw 
on Bakelite Company experience and technical 
assistance for aid in applying these materials to 
your design problems. 


two sinks for one 


This design idea is the “I )ual-Sink- 
Trav" insert for kitchen sinks that 
gives the housewife a double sink 
in an instant. The inventor makes 
it of BAKELITE Brand Impact 
Stvrene TMD-2155, extruded by 
Campco, because this material has 
all the performance advantages 
he requires—in addition to a high 
Izod impact strength ( 3.6 ft. Ib. /in. 
of notch, % in. thick), it offers a 
choice of colors, resistance to house- 
hold cleaners and light weight. Its 
resilience prevents dishes from 


chipping or cracking. 


This product is fabricated by a sim- 
ple, economical, vacuum-forming 
process that affords deep draws 
and intricate design on a mass pro- 
duction basis. If you are interested 
in Baketrre High-Impact Styrene 
and the vacuum-forming opera- 
tion, write Dept. ZA-145. 





ef Exit corrosive atmospheres... through 


eorrosion-resistant plastic ducts 
m 


Laminations of BAKELITE Brand Resins for reinforced plastic S 
and glass fibers are extensively used for large-sized structures 
They are light in weight, strong, and resistant to attack by 
many chemicals and corrosive fumes. Since they need no pro- 
tective coating, their maintenance is low. The example shown 
here is part of an exhaust svstem in à plant tor pl kling brass 
sheets. Air laden with sulphuric acid fumes passes through 
hoods and ducts to a scrubber that removes the fumes and 
expels them through a stack —all elements in the system being 
reinforced plastic made of these resins and glass fiber. The 
scrubber, weighing 500 Ibs., would weigh about 2000 Ibs. if 
made of metal, an important factor in reducing roof stress 
For more information, write Dept. ZB-145. 


) Large-scale tools made with long-lived, dimensionally stable epoxy 


jigs. checking fixtures, and similar t 
small, have many advantages when 1 

cloth and Baketrre Brand Epoxy Re 
shown here have alre idy been in sel 
years forming reinforced pl istic swi 

tions. They are among the world’s larg 
In another material, the cost of tools 
comparable durability, accuracy 


stability, would be prohibitive 


In fabrication, epoxy resins are hani 


that thev can bx poured into pl ice a 

with their liquid hardener. They cure 
almost no alteration in dimensions, and 
can be machined or patched if design 
called for. Finished tools are extremel 
resistant to chipping and cracking. An 
application for this epoxy resin-glass clot! 
tion is its use for patching dented automob 


since the epoxy has excellent adhesio: 


more information, write Dept ZC-145 


There's more to design with in BAKELITE 


PLASTICS 


UNION 
POLYETHYLENES e SILICONES e POLYESTERS e EPOXIES 
PHENOLICS e IMPACT STYRENES e STYRENES e VINYLS CARBIDE 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 | 


Che terms BAKetrre, UN1ion Cansive and the Trefoil Symbol are 





S 


THE QUESTION: "Are Patents Any Good?" 


"Some are and some are not. ... 


Close to 1,000 US patents issue weekly, and a good portion of thesc 
will never find their way to a commercial market. Many ingenious 
patents, however, do issue which serve to promote the progress of 
science and the useful arts. 

“I am sure that it is not fully appreciated how large a part patents 
have taken and how much they should be credited for the tremendous 
scientific and engineering advancements made during the past 100 
vears. ‘The very fact that a patent grants to its owner a 17-year mon- 
oply is one of the principal reasons why the engineer and the scientist 
will concentrate his ability to design around a questionable patent. 


In doing so, he makes his own contributions which quite often are 
EDWIN J. ASHTON 
Manager, Patent Div., Research Dept 

Caterpillar Tractor Co 
Peoria, III vating the engineer to contribute to the advancement of our scientific 


of a patentable nature. 


“Patents, have played, and will continue to play, a big part in moti 


world. It is for this reason that I would say, “Patents in general are 


gi od. 


"There are a number of valid objections... 


to the present patent system: delays, the dangers of disclosing informa 
tion of value to competitors, the high cost of prosecuting infringe 
ments, expense, and even the occasional issuance of conflicting patents 
that have precipitated court battles. ‘These difficulties are inherent 
results of an attempt to apply laws based on static concepts in an 
age of dynamic progress. 

“Patents were designed to safeguard the individual inventor, so 
that he might profit by his talent and continue to exercise it to the 
idvantage of society l'odav, a patent per se does not do this. A 
man must have the financial backing to defend his patent, and thc 
patent must be granted before it can be defended. Slow action on 
the part of the Patent Office tends to lead to miscarriage of justice R. T. SILBERMAN 


by delay. ‘Too many trivial patents are applied for, processed and Vice-president for Sales 
Cohu Electronics Co 


granted. ‘These increase costs and delays while adding little or noth San Diego, Calif 


ing of significant value 

“Electronic patents particularly illustrate the faults of applying a 
static concept to a dynamic science. You can only patent a unique 
circuit, which may represent a new philosophy or line of thought in 
solving a problem. Any competent electronic engineer can examine 
1 patent of this sort and come up with alternate means of accomplish 
ing the same result. ‘The exceptions to this rule are in the field of 
basic patents on such devices as transistors, crystal transducers and 


the classic example—strain gages”. 
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"They can be no better... 


than the inventions upon which they are founded. If there is no 
invention or if there is little inventiveness or commercial worth con 
tained in it, then the patent will have very li or no value. If th 
patent discloses a real invention of commercial worth, it has been of 
real service to the patent owner and the public alike. It is good foi 
the patent owner as a reward for his efforts and capital outlays, and 
good for the public because of the contribution it makes to human 
progress 

"Without the hope of financial gain from the issuance of patents 
covering their inventions, most inventors and small companies simply 
couldn't afford to engage in inventive and developmental work. With 


out the products and processes resulting from such work our natio 


J. KING HARNESS 


would stagnate and retrogress 
Chief Patent Counsel 


Chrysler Corp 


Patents are of real value . 


in our business. ‘They often enable 
our competitive position in industry 
rubber latex, antioziden 
tors, Asbeston, ai 
growth of the United States | 
Exchange of patent licenses with other companies has 
to be a profitable way to maintain and advance 
believe that one of the important advantages of 
provide an incentive for early publication of cui 


plishments. ‘This is of enormous importance to th 
DR. S. M. CADWELL ot technology In thc US 


Director of Research and Development 


U. S. Rubber Co 


"The radio and television industry . . . 


is among the most competitive in the country, ind research and 
| 


] 


advanced developments are of particular importance under such con 
ditions. Public acceptance of our products stems in large measure 


from the fact that Zenith has consistently pioneered important innova 


1 


Á 
tions and new features in the home entertainment field. Without 


the patent system, through which such innovations can be protected 
against unauthorized imitation, the incentive to engage in large-scale 
research and development activities would be greatly reduced, and 
the public enjoyment of such advances would be delayed 


$ 


“Our organization consistently strives to obtain patent protection 


on our important inventions. We have found that this policy has 


been of material benefit, not only in returning royalty payments on G. E. GUSTAFSON 

Zenith developments licensed to others in the industry but also, and Vice-pres., Engineering 
i Zenith Radio Corp 

of even greater importance, in enabling us to maintain exclusive fea 

tures in our products and thus to realize the maximum advantage from 


our research and development program.” 
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compact... power-packed 





New General Electric 


YOUR 


— eS -- o. 


IMMEDIATE SHIPMENT of popular Tri-Clad ‘55’ 
motor ratings—through 125-hp——is provided from 
factory, district warehouses, and distributor stocks. 













TRI R/ DD CLAL CLAD motors can help you... 


REG U S PAI Off 


DELIVERY CYCLE 


NOW AVAILABLE THROUGH 125-HP 





CONVENIENT WAREHOUSE STOCKS pro HIGH-SPEED PRODUCTION of all types of G-E PRE-ENGINEERING SERVICE provides 


vide immediate shipment of any popular G-E motors is provided by new automated man- special motor designs to meet your immediate 
Tri-Clad '55' motor rating up through 125-hp. ufacturing facilities. With these facilities, or future needs. Where conditions warrant, 
Nationwide stocks are maintained by distrib- special-purpose motors are produced by such motor designs could be stocked at near- 


utors 'as well as 34 G-E district warehouses. General Electric almost as fast as standards. by G-E warehouses to provide fast delivery 


immediate shipment... popular NEMA TT 










customer service. 

FOR MORE INFORMATION on the complete Tri-Clad ‘55’ motor 
line—now available through 125-hp, contact your nearby G-E 
Apparatus Sales Office or Authorized Distributor. -—————"mH mom omm 


Progress [s Our Most Important Product 
GENERAL GO ELECTRIC 


4 
How many additional sales could your company have made WM Section B891-10 
this year if you could have delivered your product faster? p GENERAL ELECTRIC COMPANY 
In today's highly competitive market, often just a few days | PREPARES 
can make the difference between a lost sale, and an important | Pleose send me the following publications 
order for your factory. i FREE BULLETIN (GEA-6602) describes advanced 
NOW, TO HELP YOU REDUCE THE DELIVERY CYCLE OF YOUR . | f*9tvres 9f new Tri-Clad 55" motors threugh 125-hp. 
PRODUCT, General Electric offers immediate shipment of pop- I FREE SLIDE RULE (GEN-148) to determine weight 
ular Tri-Clad ‘55’ motor ratings—up through 125-hp—from § and space-saving benefits of new Tri-Cled "55" meters. 
nearby warehouse stocks. Or, if you use a motor that is not | 
standard, G.E. can give you faster shipment from the world's | NAME 
most modern motor manufacturing plant. I rte 
IF MOTOR DELIVERY TIME IS A FACTOR in your production Į 
scheduling, you can now reduce your delivery cycles, make i COMPANY 
shipment promises with more assurance, and give improved ADDRESS 
l 


CITY & STATE 


MANUAL CONTROL 


SIGNIFICANT PARTS 


SIGNIFICANT PARTS 


Sphere with conical corners drives 
driven in square he in t iversal itt it 

n either square or round shaft. Male member m | 
lide in housing to give end float; a fastened j 


possible. Both mav be equipped 


1 at which head t joint ) itec | 1 l 


ump in. joint assembly is $7; available from 


Kvalheim Machinery Co., 34 Park Ave., Petaluma, Calif 


CORRECTION MOTOR 
^ & TRANSMISSION 


\ CONTROLLED 
| LOOP 


TENSION » 4/7» 
' ( | 
Ye > 


Photoelectric scanner . . 


tha 


$3 lectron it about S11 of thi 


60 days delivery. Machine O’Matic, Inc., 2045 
N. Hoyne Ave., Dept. 43, Chicago 47. 
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MATERIALS - EQUIPMENT 


Silica-reinforced plastic sheeting . . . 


$ 


vidth 32 \ fi tock. H. I. Thompson Fiber 
Glass Co 1733 ( ordova St Los Angeles T. 


Fluorinated silicone rubber O-rings . . . 
SDH 


MS t MS 


Stillman Rubber Co., 5811 Marilyn Ave., Culver City, Calif 


Miniature rotary transducer . 


t 3 \vaila 
Mox ran f to $ Crescent Engineering & 


Research Co., 5440 N. Peck Rd., El Monte, Calif 


Two-level relay . . . 


Vd ai 


if ] Inc rting Pri > i i t »t a \ 1 
Extruded closed-cell sponge . . . Avion Div., ACF Industries, Inc., 11 Park Pl., Paramus, N. J 
can be made from butyl or PVC-nitril 

ombinations in densiti ranging 

14 Ib per cu ft. Tubin 


"n ! ! 
shapes are all possib t 


small as in., as larg 
llular structur 
skin on all exterior 
said to be competitively d and i 
full production. Kem-Blo Dept. US Rubber 
Co., 361 Church St., Naugatuck, Conn. 
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SIGNIFICANT PARTS MATERIALS 


EQUIPMENT 


Dow 
Mich 


1 fr ve 


Luther Mfg. Co., 
Ave N Hollywood, € iif 
€ 


Adhesive bonds vulcanized 
rubber parts 


rang 
A 2 Varna 


Min 
"al 
| DPDT 1 


Op 
I 


l 
( 


Potter & Brum 
icld, Inc., Princeton, Ind 


100s¢ 


There’s a Gusher Coolant Pump to fit every require- 
ment. You can c! | 
flange 


from immersed 
mounted external 
Gusher Coolant Pumps 


to 7% H.P. Also 


pipe connecte 1, 
or internal dis h irge 
s in motor cap 


tv pe 
(cities from | 
available 


x0 
ire tank units and shaft, 
pulley driven and detachable bracketed standard motor 
driven pump. Whatever Gusher Coolant 
Pumps 


the type, 
ive life and exceptional 


you long trouble-free 
performance. 


Subminiature accelerometers 
Write for Catalog today 


mcasurc 


n of small 


* COOLANT PUMPS 


* CIRCULATORS * AGITATORS 
* MOLTEN METAL PUMPS 
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ffect | iding Colum 


l 


bia Research Lab., Woodlyn, Penna 


Stainless and Teflon shaft 
coupling 


f 


Eco Engineering Co., 12 
York Ave Newark 1, N J 
MODEL B 


4-pole, 4 
pole AC 
T 


ft ... for sheer ruggedness All 


and dependable power 


YOU CAN ALWAYS 


RELY on GI 


Fractional H.P. Motors 
1/40 H. P. to 1/1100 H. P. 


In any industry, extra care in manufac turing 
means an extra margin of dependability 

Nowhere else is this "extra" so important as 
in the manufacture of motors — for a product 
is only as good as the motor that powers it 
When you choose fractional hp. motors, re 

member GI's unmatched record for depend 
ability. It’s the ability to “take it” that has 
made GI first choice with the greatest names 
in American industry. 

GI's complete manufacturing facilities mean 
economv, too — as well as on-time delivery 

And if you have special fractional hp. prob 
lems — GI's design staff is at your disposal 
You can Rely on GI! 


Write for complete specifications and 
quantity price quotations today! 


MODEL O 
t Cor tor 
» AC 


MODEL D 
MODEL E 
4-pole, 4-coil shaded 


4-pole, shaded pole pole AC Induction 
AC Induction. Type Type 


EXE (D wc GENERAL INDUSTRIES co. 


Stewart Warner Corp., 1826 Diverse "a 
Pkwv., Chicago 14 DEP T. GK e. ELYRIA, OHIO 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT 


INDIUM may be 
important to your future... 


Dc solenoid... . 

Commercial Quantities Available: aa ee ee 

Indium metal specially refined be adapted to any specification where 

99 999% pure rigid oper iting conditions are en ountered 

| Made ot lype 304 stainless steel and 

: . high-permeability iron, specially mic kel 

Indium wire Indium foil and ribbon plated 0.002 thick. Operat yntinuously 
plate 2 thic tes cont 


Indium metal (99.97% pure 


"Indalloy' Intermediate solders submerged in both pure and contaminated 

water, 300 F at 30 v d Stroke is 0.062 

QUALITY in.; a force of 125 lb is produced at the 

beginning and a hold-in force of 180 Ib 

it the end of the stroke. Unit is 2} in 

Write Dept. 12, for new Indium bulletin: RESEARCH dia, 4.5 in. long. G. W. Lisk Co., Inc., 
INDALLOY ‘Intermediate’ SOLDERS 2 South St., Clifton Springs, N. Y. 


THE INDIUM CORPORATION OF AMERICA 


1676 Lincoln Avenue * Utica, New York 


Since 1934 . . . Pioneers in the Development 
and Applications of Indium for Industry 


Indium pellets Indium spheres 


Indium powders Other high-purity 
metals SERVICE 


BEV E:T. 
GEARS 


Designers can now re-consider the 
use of bevel gears—due to the latest 
Gleason coniflex system of bevel 
gear proportions which we em- : 
ploy—to minimize gear mount- Magnetic flowmeter . . . 
ing problems and for less oS á measures the flow rate of acids, slurries and 
trouble after assembly. Costs 1 ay other liquids without damaging itself. It 
are less by this method, better i i | ; ils n E 1 1 
finishes and smoother gear i in be adjusted manually to any desirec 
operations are a result, and 
because bevel gears are so j ow, and can measure flow in either direc 
efficient, they can now be used 1 ot Readings are unaffected bv velocity 


more extensively than ever ! 
before ! rofile, density or viscosity, voltage chang 


w rate at full ile, has unrestricted 


H 


between 90 and 125 v and frequency 


| 


We can make bevel gears up to 
3" in diameter with up to 16 di- 
ametral pitch for such products 
as instruments, power tools, dif- quired l-in. meter can be set to 
ferentials, appliances, and fish- handle from 3 to 40 gpm at full scale; 
ing reels. Process bevel gears are l 1 4 1 
, : the 4-in. meter can be set to as low as ] 
precision engineered, deliveries 

are prompt. 


hanges between 55 and 65 cps. Special 


piping For ong mcterng run is not re 


gpm. In 4, 1, 2, 3, 4, 6, and 8-in. sizes 
Fischer & Porter, 458 Jacksonville Rd., 
Send blue prints or specs for prompt estimates to the Hatboro, Penna. 

specialists in the Fine Pitch Field. 


TTIW 


Rapid film processor 


is portable and permits inspection of re 
NE : ; 


scarch and development film within min 


utes after exposure I'he automatic self 


‘= PROCESS GEAR COMPANY feeding device can develop 16-mm film at 


4602 W. Fullerton Ave. * Chicago. 39, Ill. up to 10 fpm and still attain commercial 


p 
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Valve Applications , 


s 
mM 
G 
Ta 


| rapid 
'ent and a stati 
Igi ty [ l I Here is a high flow, low pressure fuel valve whicl 


] 
hlm. Stainl handles 560 pounds per hour of fuel flow at an inlet 


pressure of 30 psi. with a 1 psi. pressure drop. Another 

; á i i 

> } I » ) tro-m anica 

Weight i b dn i i example of the versatile family of electro-meci l 
le pe ndent of al t N t 11 i devices developed and precision pro duced by Koontz 


Fairchild Camera and Instrument Corp Wagner, this valve operates in a -65° to 250° F. an 
Robbins Lane, Svosset, L. L, N. Y 


bient range at 17 to ts DC. Special application 
valves, solenoids and switches designed, developed and 


produced by Koontz-Wagner may have the answer 


Electronic tachometer . . . your problem. Write now to 


rotat 


measur 1 lH 


MANUFACTURING DIVISION 


lector 


electroni uty i es. fi Keonrz([/acnen | 
À rot " d I " 1 E A ' = ; ELECTRIC COMPANY INCORPORATED 
the transducer producing 3¢ pu eI 

tev. An electronic cit letects the 517 N. MICHIGAN ST. SOUTH BEND, INDIANA 
pulses and indicat: large 1 

Unit operat from 


ertia and break-away torque are 1 gi il i The Mechanical Seal 


l'ransistor circuitry permits opet 


der severe vibration. Southwestern Indus S 
trial Electronics Co., 2831 Post Oak Rd., That Beats Corrosion, 
Box 13058, Houston 19 


Temperatures, 
METTI EI 


and Speeds 


Variable-area diaphragm . 


converts fluctuating pressures into energy 


sources for stable control of fluid-handling 

valves Its use eliminate 

lators in many cas 

WRITE TODAY FOR YOUR COPY OF THIS 


compensating and 
| s NEW BOOKLET ON MECHANICAL SEALING— 


controller Effective 
Illustr d descr (s of va Sea 
predetermined way illustrating and describing Types of Dura Seals 


! i adaptable for meeting various sealing conditions 
valve motor i 


varying pressure 


we on the variablearea s^» | DURAMETALLIC CORPORATION 


t I m 
Dept. 480-PN, KALAMAZOO, MICHIGAN 


ictuating ction 


Bellofram Corp., Burlington, Mass. 
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RONSON produces the First Electric 
Shaver with 2 Separate Cutting Heads 


Ronson calls their new ''66" Shaver ''the most 
evolutionary electric shaver ever designed — 
and offers strong evidence to support this claim. 
For one thing, it is the first electric shaver with 
an exfra cutting head, called "Super Trim", 
which does every trimming job, from sideburns 
to mustache. 


When any manufacturer is out to break prec- 
edent, and still sell his product at a competitive 
price, he needs every bit of designing and pro- 
duction skill he can find—anywhere. 


Ronson found these in generous abundance 
at Mt. Vernon. Three of the vital parts of the 
"66" —the head frame and the plate covering 
the "Super Trim" blades (zinc castings), and 
the motor chassis (an aluminum casting) —were 
designed to obtain the special advantages of 
die casting: thin wall sections of great strength 
and rigidity, negligible machining, smooth 
finish, high speed production, low cost. 

Says Ronson: "These parts are highly vital 
to our electric shaver. The cutting mechanism 
depends on the head frame for its accuracy of 
mounting and rigidity while cutting. The chassis 
on which the motor is built is of course the heart 
of the shaver's power system, and a very ac- 
curate casting is necessary for the job." 


These advantages, important to any manu- 
facturer, stem directly from the way we are or- 
ganized here at Mt. Vernon. We have both the 
facilities and the complete die casting service 
it takes to produce parts like these, in any 
quantity, at minimum cost. We have 200,000 
square feet of the most modern equipment for 
making dies and for die casting aluminum and 
zinc. And Mt. Vernon service comprises com- 
pletely coordinated designing, die-making, 
casting, and machining, all under one roof. 

It will pay you well to bring your production 
specifications to us. We may show you, as we 
did Ronson, the way to important cost reduc- 
tions and improved products 


Fi 


EET 


MT.VERNON 


DIE CASTING CORP. 


STAMFORD, CONNECTICUT 


SALES REPRESENTATIVES 


STAMFORD, CONN.—Mr. Anker Anderson, Cascade Road 
GUILDERLAND, N. Y.—Mr. David H. Kina 75 Willow St 
BALTIMORE, MD.—Carey & Gordon, 919 St. Paul St. 
CLEVELAND, OHIO—Mr. Grant Eller, 6 East 194th St 


EAST ORANGE, N. J.—Mr. George E. Hahl, 37 So. Munn Ave 
ROCHESTER, N. Y.—Mr. William Sauers, 101 Briarcliff Rd 
SKANEATELES, N. Y.—Mr. Jerome J. Theobold, 9 E. Genessee St 
BALA-CYNWYD, PA.—Mr. G. T. Mc Master, Llanberris Apts., C-1 
BOSTON, MASS.—Mr. James Cleary, 61 Exter Street 
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SPECIAL HOTWATT 
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materials as designated 


dissipation as 


available with power 


| ‘ 


watts Specia erminal or 


ifi 


w as 5 
lead arrangemer 


t to spe ation 


LOW-COST HOTWATT 
ceramic-body also t 


available, to 
design and specifications; sizes as small 


units are 
as 
tn meet 


lead arrange ments and tery sale 


requirements 


SPEEDY DELIVERY 
HOTWATT'S 
handles long or 


line easi! 


$ 


versatile production 
short runs of cartridges 
“specs ovides the fastest de 
industry 

Bulletin 101 and Cartridge 

on request 


HOTWATT,. INC. 
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You boil the timer too 


Set the dial to the proper heat in 
dex, then put it in the pot, and it 
cts. off a clamoring bell when 


oups hot or baby's formula i 
read Ding-G has a triangular 
bimetal strip between its tripod 
legs. ‘The strip bends with rising 
temperature; trips the bell-release 
With its dial of molded nylon, en 
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n ind boiling, vet remain « 


thermal alerter can be bought for $3.85 


designer, Wells Extended Pin & Mfg. Co., Comptch 


Be your own weatherman—de luxe 
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CABLE 
CLIPS 


TEUM 
for v o ERES 
of Et 
Cellulose 


for maximum 
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Wl COACH 
Black Nylon 
SCREWS 
and-NUTS 


Acid resistant 
* 
Need no insulation 
* 
eo Con't rust 
* 
Con't corrode 


WECKESSER COMPANY 


5705 Northwest Highway € Chicago 30, ll! 


EMPLOYMENT. 


POSITION WANTED 


Research Engineer wants responsible position 
r r i e ma acture Three 
Ke ‘ I et t 6T 
M I \ « ‘ PW 


SELLING OPPORTUNITY WANTED 


Additional Line Wanted—Mfg's agency for 
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When 
Ansnering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address o 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





Flexible Shafts 


Make Operations 
Easier |! 


The manufacturer of this hue control for a color TV set uses a standard S.S. 
WHITE FLEXIBLE SHAFT to cope with a 90? turn. The shaft needs no alignment... 
can be quickly and easily installed. Costs are lower... manufacturing is simpler... 
assembly operations are easier, faster. 

You can often reduce a complex system of gearing, universals and other parts 
to ONE FLEXIBLE SHAFT! Flexible shafts also make better designs possible . . . allow- 
ing new freedom in locating connected members to save space and facilitate opera- 
tion and servicing. 

For many years, these versatile shafts have been making industrial operations 
easier. They are tough and rugged... yet have the sensitivity you need for delicate 
adjustments, Design engineers and manufacturers discover new uses for S.S. WHITE 
FLEXIBLE SHAFTS every day. Can your product be improved by a simple... better 
. .. less costly way of transmitting power or remote control? Our engineers will be 
glad to work out a flexible shaft application with you. Just write to 


ch: 


IN FLEXIBLE SHAFTS 


$S.S. White Industrial Division, Dept. D 10 East 4Oth St., New York 16, N. Y. Western Office 


USEFUL DATA on ! 
l plv flexibl shafts. Write 


and ap] 


Bulletin 5601. 


1839 West Pico Blvd., Los Angeles 6, Calif. 





Now you can get standard sizes 
in C/R End Face Seals! 


iy 


Chicago Rawhide now announces the » 
availability of a complete new line of 

Standard End Face Seals to meet the 

widest possible range of sealing re- 

quirements, For sizes or conditions 

beyond the range of Standard End 

Face Seals, C/R engineers will con- 

tinue to cooperate with you on special 

designs. Their experience in sealing 

applications is unmatched — your as- 

surance of getting the correct seal for 

the job. END F 


maximum se 


STANDARD 
sling eri... OE SEALS 
Write for your free copy of 7 elelency in minimum opaco 


this new C/R Bulletin ———» © t6 ind duh as 


E © Pressures to 500 psi 
Bulletin EF-100 includes complete en- ® temperatures to 500° 5 


* a © peripheral i 

velope space data on C/R Standard PaE a ii 'e!Soo rw | 
a ` * ° . 1 y * internal pressur 

End Face Seals and mating rings to = 

2 complete series 


help you select the correct size for 10 mee? the wide pestis ii i. Pro-enpincereg 
‘ble range of - I 


ments. Ston 
andard m, ve | 


ating sealing requ 


your equipment design: rings Ole available 
e Size range table in two series — 

long and short — from ?4 to 4 inch 

shaft diameter. Special E 

Size range table on mating rings. Ice ae 

Typical seal installations for in- 

ternal and external pressure. 


Special instructions on how to order. 1301 Elston Avenue 


Chicago 22, Illinois 


OIL SEAL D DIVISION 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


Offices in 55 principa es. See your telephone 


i I A In Canada: Manufactured and Distributed by Chicago Rawhide Mfg. C § Canad 
Export Sales: Geon International Cor 5reo! Neck, New Y 
C/R PRODUCTS: C/R Shaft and End Face Seals * Sirvene (synthetic rubber) molded pliable 


R AW H I D E parts e Sirvis-Conpor mechanical leather cups, packings, boots + C/R Non-Metallic Gears 





